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Sand strip — Seamew base 


ape 














Simplicity of design ensures simplicity 
of maintenance—and economy in 
initial cost and in use of spares and 
manpower. Removable panels make 


ts easily accessible. ‘ 
ee Seamew— a tough, economical, all-weather 





submarine hunter. Airborne in a short distance from 


any rapidly constructed airstrip—or even a stretch 
Wy) Y of beach —the Seamew can conduct a maritime 
search with up-to-date radar equipment and use a 
. es variety of weapons to effect a kill. Its high 
| manoeuvrability, low stalling speed and fixed shock- 
G Y) absorbing undercarriage enable the Seamew to land 


back safely after operating in weather conditions 
impossible for other anti-submarine aircraft. 











The wheels of the Seamew can be 
swiftly changed, with differing sizes of 
tyre to suit the surfaces from which it 


operates. r te 


The Short answer 
is the Seamew 


Generous flap surfaces contribute to the very 
low stalling and landing speeds. The 
Seamew requires the minimum length of 
runway on emergency airstrip or escort 
carrier deck. 

















NOW IN PRODUCTION FOR THE ROYAL NAVY AND THE ROYAL AIR FORCE 


Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world 
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DEUGE- the digital computer 
with unequalled 


aircraft industry ‘experience 


50,000 MAN-HOURS OF PROGRAMMING 
ALREADY AVAILABLE 


Months of calculation can now be reduced to hours 
—through DEUCE, the digital computer developed 
by ‘ENGLISH ELECTRIC’ with aircraft problems closely 
in view. An unequalled library of programmes is 
available to users; this already comprises 50,000 
man-hours of programming effort and will have risen 
to more than 100,000 hours in a year. 


DEUCE is itself a development of the Ace Pilot 
Model, evolved by the National Physical Laboratory 
and our Nelson Research Laboratory in collaboration. 
Present installations, notably those at the N.P.L. 
and the Royal Aircraft Establishment, have proved 
DEUCE to possess a combination of speed and 
ease of programming together with a reliability 
new to this field. 


DEUCE is for sale or available as a service from the 
Company’s computing centres. We shall be pleased to 
discuss with you your scientific computing problems. 





EXAMPLES OF PROGRAMMES ALREADY AVAILABLE 


Calculations of aircraft structural resonance modes 
and frequencies. 


Calculation of flutter coefficients for use on a flutter simulator. 


Digital prediction of flutter speeds for systems with up to 
16 degrees of freedom. 


Calculation of stability coefficients from flight test data. 











‘ENGLISH ELECTRIC 








THE ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


Offices and representatives throughout the world 
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Succes d’aujourd ‘hui 
qui S‘affirmera. .. 





S.N.C.A.N. 12, Rue Béranger, Chatillon s/Bagneux (Seine) ALE 57-40 
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GET QUICK DELIVERY — 
OF DOUGLAS N 
SPARE PARTS 


fr 5 
yw) 





Se, ; 


for DC-3s (C-47s), DC-4s (C-54s) and DC-6s (6As and 6Bs) 


Douglas warehouses maintain a complete stock of airframe spare parts 
for the above models. And when stocks run low, more spares are manufactured. When 
you order your spare parts from Douglas, you get them fast and you know they will fit 
and function perfectly. Your Douglas parts and price catalogs will 
assist you in ordering your requirements. 


Douglas Parts Sales Division, Douglas Aircraft Company, Inc., 
Santa Monica, California, U.S.A. Cable DOUGLASAIR 





Genuine Spare Parts 


645 





THE 


CW 
Srondord — 


(Very High Frequency Omni- Directional Range) 


will be demonstrated on Stands 266—269 at 
the 1955 S.B.A.C. Exhibition, Farnborough 


Outstanding features 

®@ Improved instrumental accuracy 

® Reduced susceptibility to site error 

® Compatible with existing I.C.A.O. system 


Stondard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 


RADIO DIVISION + OAKLEIGH ROAD * NEW SOUTHGATE 


LONDON, N.1/1 

















LONGEST RANGE — 6500 miles. New wing 
design gives it the greatest range of any airliner ever 
built. It brings every European capital within nonstop 


reach of New York. 


FASTEST — Top speed will exceed 400 mph. 
Maximum cruising speed around 350 mph. Point to 
point speeds up to 70 mph faster than any other 
piston-powered aircraft at ranges beginning at 4200 
miles. The four Wright turbo-compound engines 
produce 13600 hp, a new high for this type of engine. 


chooses the World’s Finest Airliners 


The Internationally Famous TWA Fleet 
of Lockheed Super Constellations will be 
expanded through the addition of 24 


Super Constellations 1649A 


with the New Long Range High-Speed Wing 
for Luxury Nonstop Trans-Atlantic Service 
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New Super Constellation 1649A 
with new Isodynamic wing; thinner, 
higher aspect-ratio for efficient 
highest speed. More area for safety 
and more fuel capacity. First time 
on a passenger airliner. 








Super Constellation 1049 Series 


QUIETEST — Lockheed designers took two steps 
to give the plane a new degree of flying quietness. 
Relocation of the engines five feet farther from the 
fuselage and use of larger, slower revolving propellers. 


oo 
LARGEST — Largest wing and longest passenger 
space of any airliner in service. Carries 58-64 passengers 


in luxury style. 





AIRCRAFT CORPORATION 


Lockheed BURBANK, CALIFORNIA, USA 
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"and in ‘ Super-Priorg 
recommendations alse 





Newly desig 

production. Civil THC’A.O. 

available. oe — 

@ The system comprise: plicate Localiser and Glide-path trans- 
mitters, 3 Marker Beacons and Mains Voltage Regulator. 

@ Military version of the Localiser aerial system ge improved facilities 
for high speed aircraft. 

Increased range: freedom from site effects are main features. 


@ Fully automatic Fault Alarm, Remote Control and Changeover to 
Stand-by units ensure complete dependability. 


@ Test equipment * built-in". 


@ Glide Path and Localiser Beam Monitoring and correction facilities 
comply with latest 1.C.A.0. requirements. 


@ Long life valves used in all Transmitters. 















Flight demonstrations of Pye 1.L.S. will be given 
at Hatfield by courtesy of the- De Havilland 
aren fi Ge, Utd., during this year’s Society of — 
ee Exhibition. 











Pye Canada Ltd. Pye-Pty., -Ltd. Pye (Ireland), Ltd. 


Pye (New Zealand) Ltd 
Melbourne-Australia Dublin, Eire 


Auckland C.l., New Zealand Ajax, Canada 


Pye Radio & Television (Pty.) Ltd. Pye Limited Pye Corporation cf America 
Johannesburg Pye Limited Tucuman 829 270 Park Avenue 
South Africa Mexico City Buenos Aires New York 


PYE LIMITED -- CAMBRIDGE -- ENGLAND 


Phone: Teversham 311 
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h [nternational 
Engineering 


t 
2 Show 


MECHANICAL ENGINEERING —- ELECTRONICS —- 
Reduced Rail Fares AIRCRAFT CONSTRUCTION - AGRICULTURAL 
MACHINERY — PLASTICS —- CINEMATOGRAPHY 


TURIN 


September 28th to October 9th, 1955 
VALENTINO EXHIBITION HALL 


Show Committee and Secretariat: TURIN Via Massena 20 - Tel. 40 229 - Telegr.: Saltecnica - Turin 























METAL FATIGUE PINPOINTED BY COSSOR TEST EQUIPMENT 





Suspected or unsuspected weakness in materials 
or structures can be detected and analysed in 
detail by Cossor Oscillographs and testing 
equipment; these sensitive electronic instruments 
are saving time and money in the aircraft 
industry as in many others. 


The latest airborne 
equipment for reliable 
navigation is the Gee 
MkIII produced by Cossor 
for use in the Gee system 
of hyperbolic navigation. 
It is used extensively by 
the R.A.F. and continen- 
tal air forces and by Aer 





















Now installed at London 
Airport, Zurich Airport 
and on Royal Dutch Air 
Force aerodromes, Cossor 
AirfieldSurveillance 
Radar (A.C.R. Mk VI) gives 
permanent echo cancel- 
lation, C.R.D.F. superim- 
position, 60 miles’ range 
and video mapping. 
























COSSOR 


AT THE S.B.A.C. DISPLAY, FARNBOROUGH 
5th—Tith SEPTEMBER 







Transponder Surveillance 
Radar is a Secondary 
Radar system. This new 
Cossor development em- 
ploys a ground interro- 
gator pulse transmitter 
with an airborne trans- 
ponder and gives greatly 
increased operational 
range. 


SEE THE COSSOR TEST EQUIPMENT AND LATEST NAVIGATIONAL AIDS ON STAND No. 63 


THE COSSOR GROUP OF COMPANIES - HIGHBURY GROVE - LONDON - N.5 


A. CC. COSSOR LTD ’ COSSOR RADAR LTD COSSOR INSTRUMENTS LTD 
STERLING CABLE CO. LTD + BEST PRODUCTS LTD . COSSOR (CANADA) LTD 
BEAM INSTRUMENTS CORPORATION (U.S.A.) 
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ELAND turbo-prop 


The Napier range of gas turbine engines for fixed and 
rotary wing aircraft feature reliability at all altitudes, 
simple and safe automatic control, high power/weight 
ratio, simplicity of maintenance and economy of fuel 
consumption. 

THE ELAND The 3,000 e.h.p. Eland has reached the 
Type Test stage and a 4,000 e.h.p. version is now 
running. Another version, with an auxiliary compressor 
for the tip-powered rotor system, will be used in Fairey’s 
large transport helicopter—the Rotodyne. 

THE ORYX Napier are working with Hunting Percival 
in the development of the Oryx 750 gas h.p. turbo-gas 
generator, a helicopter power unit which eliminates all 
mechanical transmission. 

SPRAYMAT This Napier electrical de-icing system is 
sprayed on — is lighter in weight and has a lower power 
consumption than any other method capable of meeting 


design requirements. 











ORYX turbo-gas generator 


Stand G. §.B.A.C. Farnborough September 5th-11th 


NAPIER 


Partners in Progress with the ENGLISH ELECTRIC Company Ltd. 
D. NAPIER AND SON LIMITED : LONDON W.3 





Agents : Société Worldmarket et Cie, 19, Rue de 4 Septembre, Paris (2me) 


CRC S13 
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in the 


service of 






aviation... 


Designing radar and communications equipment is, 
after all, ninety-nine per cent application and one per 
cent inspiration. It’s that one per cent which lifts the 
products of EKCO ELECTRONICS away from the common- 
place, and has won for them a solid reputation for good 
engineering and all that follows from it— performance, 
economy, reliability. Among the achievements of which 
we are proud is the Ekco Airborne Search Radar 
equipment installed in the Bristol Britannia and other 
leading aircraft. 


EKCO AIRBORNE SEARCH RADAR 


Giving pilots up to 120 miles warning of cumulo-nimbus clouds 
and high ground and also provides map-painting facilities. Iso-echo 
contour circuits and high brightness display are special features. 
EKCO AIRFIELD APPROACH AID 


A compact Ground-to-Air 3 cm. radar combined with VHF/DF 
equipment designed for one-man operation. It is suitable for 
‘talking down’ jet or piston-engined aircraft and can be installed 
either in a vehicle or permanent building. 

EKCO VHF COMMUNICATION EQUIPMENT 

A range of VHF ground and airborne equipment is available for 
RT transmission and reception. DF facilities are also available. 
EKCO ANTENNA PATTERN RECORDER 


Developed to record automatically the radiation patterns of any 
centrimetric antenna. The standard equipment covers the frequency 
range of 9300 to 9500 M/cs. Other ranges are available to order. 


EKGO 


electronics 


RADAR AND COMMUNICATIONS 
EQUIPMENT 


| SEE US AT 1 
| Stands No. 257 and 258! 
| and Outdoor Site No. 12 

| AT FARNBOROUGH 







ie 






EKCO ELECTRONICS LTD - EKCO WORKS - SOUTHEND-ON-SEA - ESSEX 
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Where are you 


* 








eo. 


| 
4 rs GRAZZAVILLE 









@ Where are you going in Africa? Alarge centre? A 
small place in the bush? U.A.T. goes there too. It will 
take you there in a few hours. 


@ You leave Paris at a convenient hour. You travel by 
Super DC-6, the most experienced aircraft in the world, 
the fastest operating today. 


In Africa itself, four-engined Herons await travellers 
going into the bush and take them there immediately. 


U.A.T. thinks of you and of everything for you. 


JEP & CARRE 






AEROMARITIME 


3, BOULEVARD MALESHERBES = PARIS 8@ - TEL.: ANJOU 78-04 
AND ALL ACCREDITED TRAVEL AGENCIES 


2 SO ee SR 


Marconi Multi-Channel VHF 
Aircraft Communication Equipment 






1) b, 


The type AD 115 equipment is a remotely 

controlled transmitter/receiver which provides : 

© 140 transmission and reception channels, 100 kc/s 
apart, in the frequency range 118-132 Mc/s. 

®@ Transmission and reception on same or different 
frequencies. 

Features include 

® Direct reading frequency scales on the controller to 


* ensure rapid channel selection. 


® No valves or crystals in the controller. 

® High powered transmitter provides 12-20 watts output 
power throughout the band. 

© Special crystal economiser circuits which enable 24 
crystals to provide 140 channels. 

@ Efficient squelch circuit to eliminate receiver noise 
when no signal is received. 

© Full metering facilities for stage checks to enable rapid 
servicing. 

® Accessibility of sub-assemblies. 


‘ 
Ses Fe 


TYPE AD 115 





The equipment consists of main transmitter/receiver unit 
and one of two types of controller unit, according to the 
method of operation. The main unit (left) is built up of 
receiver, drive, transmitter and power sub units. On the 
controller unit (right) the required channel is selected by 
the operation of two switches which actuate an automatic 
switching device. 


More than forty Airlines and twenty Air Forces fit Marconi air radio 
equipment. Marconi airport installations are in use throughout the world. 





Lifeline of communication 


MARCONI 


Airport and Aircraft Radio Systems 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX, ENGLAND 


Partners in progress with The ‘ENGLISH ELECTRIC’ Company Limited 
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These are some of the operators who by installing 












the Decca Navigator are the better equipped to fulfil 
their double obligation—as operators, to those who have 
come to rely on the safety, regularity, and reliability of 


their service—as companies, to the shareholders who are 





naturally anxious that operating costs be brought as low 
as possible. Towards efficient operation in the 


financial as well as the flying sense . .. 


D ECCA Shows the way 


THE DECCA NAVIGATOR COMPANY LTD., LONDON 
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everything UNDER CONTROL... 


Fog may blanket the airport but the needle sharp beam of the Decca ‘Q’ 
Band Airfield Surface Movement Radar shows the control staff, with 
photographic precision, every vehicle and aircraft parked and moving. 
Swiftly and safely traffic moves to schedule. That is why Decca ‘Q’ 
Band Radar is fitted at London Airport. The first Airport in the World 
to install this great new aid to safer and more regular air transport. 


ground control by..... 


DEGGCA RADAR LIMITED 


DECCA Radar 


LONDON 


ENGLAND 








DR7 
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CONTRAVES ITALIANA 


CONTRAVES ITALIANA SpA 


ROME 
LUNGOTEVERE DELLE ARMI, 12 

















CONTRAVES “F90” DIRECTORS: 


Readiness for action 


Operation in snow, rain, intense cold and heat without adjustments or 
abnormal maintenance work being required = 

High precision 

Extreme lightness 

Ruggedness ; transportable over cross-country terrain without damage 





PARALLAX COMPUTER 


between search and fire control radar 


COMPLETE TEST EQUIPMENT 


for use of NATO repair depots for Contraves electronic 
components 


LEELA OITA 
peg evan zat pane 
: ; ic aa 




















H. D. 32 


transport passagers et fret 
4 ailes & grand allongement 


SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-EST 
6, Avenue Marceau, PARIS-8° 


ALOUETTE Il 


Hélicoptére 4 turbine 
& tous usages civils 
et militaires 


Avec le 
concours de 


la $.N.C.A.S.O. 





CARAVELLE 


Bi-réacteur moyen courrier 





















GENEVA 










Geographical centre of Western Europe on the world’s major 
communications routes. Gateway to the Alps and all the chief 
holiday centres from Zermatt to Chamonix, from Gstaad to 
Megéve, Lausanne to Montreux, Vevey and Evian in the Lake 
Geneva region, as well as from Annecy to Aix-les-Bains. 

















VALAIS @ 


a BERNESE OBERLAND 





INTERCONTINENTAL AIRPORT 


Open day and night: telephone 335000 





Photo Bauty, Lausanne —  Gyger & Klopfenstein, Adelboden — A. Klopfenstein, Adelboden — _ 6G. Tairraz 














Cie FRANGAISE THOMSON-HOUSTON 


IN THE FRONT RANK OF EUROPEAN 


ELECTRONIC MANUFACTURERS 





VAPOTRONS 


VHF TUBES 





G.C.A. EQUIPMENT 





RADIO-COMMUNICATIONS 


v1) 


PS 


of SSS 





High-power 
RADAR 
AUTOMATIC RADAR 








MARINE RADAR 





COMPAGNIE FRANCAISE THOMSON-HOUSTON 
GROUPE ELECTRONIQUE 
173 Bd Haussmann 


Paris (8) Tél. ELYsées 83.70 


Télégr. ELIHU-42-Paris 





On powered flying controls 


This double-ended screwjack is incorporated in the Hobson 
powered system for actuating the control surfaces of a large 


aeroplane. 

Timken lightweight tapered-roller thrust bearings, as illustrated, 
take the heavy axial reactions set up by the screws and the 
bevel gear, and in addition provide the necessary radial support 


for the gearing. 
These lightweight bearings, both in the single-thrust type shown 
and in the double-thrust type, are available in a range of sizes. 


MADE IN ENGLAND 


Regd. Trade Mark: TIMKEN 
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BRITISH TIMKEN LTD. 


Duston, Northampton (Head Office) and Birmingham, England. 
Telephone : Northampton 4921/8 — Telegrams: Britimken Phone Northampton 
Subsidiary Company: Fischer Bearings Company Ltd., Wolverhampton. 
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MURPHY DME—a complete 200 Mc/s DME system which 
is in increasing use throughout the world. It includes military and 
civil airborne equipment, high power ground beacons together 
with automatic monitoring equipment and a pulse generator for 
alignment of the airborne equipment. 

AIRBORNE EQUIPMENT — Rebecca 7 (Fighter Aircraft) or 
DME Type 6 (Transport Aircraft) is simple to operate and provides 
reliable range and homing information in the aircraft at ranges of 
up to 200 nautical miles. 

GROUND EQUIPMENT—The TR3715 (RB110) Beacon has 
a power output in excess of 1 kw peak and is contained in one 6 ft. 
cabinet. A standard aerial array is available. 


AIRBORNE EQUIPMENT SERVICING — The Pulse Generator 
Type MRsoo enables performance and calibration of the air- 
borne equipment to be checked in the workshop. It can be used 
also for servicing other types of interrogators. 

GROUND EQUIPMENT SUPERVISION — The Control Monitor 
Type MR255 provides continuous monitoring of the Beacon. 
Automatic changeover facilities are available where a stand-by 
beacon is employed, and the monitor can also be used for accurate 
performance checks on the Beacon. 

ANTENNA DESIGN — Where high speed aircraft are concerned 
dragless or suppressed aerials are necessary, and we have facilities 
for the design of such aerials in our laboratories. 





ALL THIS EQUIPMENT IS AVAILABLE NOW 
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Canberra B 8 ‘Night Intruder’ 


The Canberra B8 is the most versatile of the Canberra series. It 
can readily be converted to perform a number of rdles, including 
night intrusion, high altitude bombing and target marking. In 
its Night Intruder réle it carries underwing armament and 
forward-firing cannon in the bomb bay. The offset fighter-type 
canopy gives the pilot a superb all-round view and the re- 
designed navigator’s compartment provides better vision and a 
wider range of navigational aids. 


ENGLISH ELECTRIC’ 


Canberra 


ROLLS-ROYCE AVON JET ENGINES 





THE ENGLISH ELECTRIC COMPANY LIMITED + QUEENS HOUSE + KINGSWAY + LONDON - wc2 
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FURTHER INCREASE IN FLYING SAFETY 


American domestic and foreign airlines reached a new record in flying safety during 1954. The number of 
fatalities per 100,000, 000 passenger-miles flown sank to 0.075, the Civil Aeronautics Board announces. 

Out of the total of 35, 200, 000 passengers flown by scheduled airlines 16 lost their lives in accidents, where- 
as the figures for 1953 were 88 fatalities for 31,400,000 passengers. There were no fatal accidents on non- 
scheduled services during 1954. 


LUFTHANSA'S HUNDREDTH ATLANTK CROSSING 


Deutsche Lufthansa announces that on August 9th, two months after inaugurating North Atlantic services, it 
made its hundredth crossing. 


FRANCE TO HAVE TAX-FREE AVIATION FUEL 


Publication is expected shortly of the decree exempting aviation fuels from taxation. This will reduce the 
price from 76 to 39 francs a litre. 


HIRED CAR SERVICE FOR K.L.M. PASSENGERS 


K.L.M. passengers visiting Holland can now hire cars for trips anywhere in Western Europe. Self-drive 
cars can be ordered from K.L.M. foreign agencies along with flight tickets. 


McDONNELL'S ANNUAL REPORT 


McDonnell Aircraft Corp. announces a record profit of $4,555, 795 ($6.33 a share) for the 1954-55 

business year to June 30th, compared with $3, 621,417 ($5.03 per share) the previous year, and record 

sales of $ 154,588,816, compared with $123,091,691. Backlog of unfilled orders on June 30th was $305,- 
438,023 ($441, 371, 868), and is expected to rise within the next four months as a result of new Government 


orders (F-101 Voodoo). 
U.S. AIRCRAFT INDUSTRY FIRST HALF RESULTS 


United Aircraft Corp. made a net profit of $15, 300, 000 ($4.54 per share) after allowance for taxation during 
the first half of roS5, compared with $13, 300, 000 ($3.91 per share) during the first half of 1954. The J-57 


turbojet, which is fitted in nine different military aircraft types, has now been chosen experimentally for the 
Douglas and Boeing jet commercial transports, the makers report. ~ Fairchild Engine and Airplane Corp. report 
a drop of $130, 000 in revenue to $2, 108, 000 ($0.73 per share), which Prasldort R.5. Doutelle sTirToutes to 
the introduction of a new type (C-123) into the production programme. - Boeing Airplane Co. also announces 
a fall in profits by 21.4% to $13, 635, 550 ($4.1? per share). Order backlog on June 30th was $1, 980, 000,- 
000 (primarily orders for the tanker version of the Boeing 707 and the 8-52 for the U.S. Air Force). - Lear 
Inc.'s half-year report shows a striking contrast between falling net profits ($876, 366; $0.39 per share, 
compared with $1,397,558; $0.66 per share) and rising sales ($29,023,044, compared with $27, 248, 706), 
due to increased operating expenses ($27, 230, 197, compared with $24, 416,062). Backlog on June 30th: 
$46, 000, 000. 


A CONVAIR LINER "COME-BACK*"? 


The Convair Division of General Dynamics Corp. is reportedly planning to market a version of the Convair 
Liner 340 with two auxiliary turbojets. To be designated the Convair 440, the new model would have a 
higher gross weight and be capable of carrying roughly 50 passengers, as well as having a substantially high- 
er cruising speed than its predecessor. No confirmation of the report is forthcoming from Convair, though a 
number of American and European airlines are believed to have shown interest in such a development. 


CONVAIR REACTOR FOR MEDICAL RESEARCH 


A powerful nuclear reactor, specially designed by Convair Division of General Dynamics for medical and 
biological research, is to be built at Convair's Fort Worth plant. It is expected to be “1 operation before 



































* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 











the end of 1956. With a power of 1,000 kW, it is the most powerful reactor for medical and biological 
purposes yet announced. 


U.S. AIR FORCE ORDERS NEW AIRCRAFT TYPES 


The U.S. Air Force has awarded contracts to six aircraft manufacturers for the development of a long-range 
fighter, a fighter~bomber and a tactical bomber. The orders are part of a new programme to cut down 
production times by one to two years. One design of each type will be selected for production later. 
Orders have gone to Lockheed, Northrop and North American for the long-range interceptor, Republic 
and North American for the fighter-bomber and Glenn L. Martin and Douglas for the tactical bomber. 


NEW STORM-DETECTION STATIONS FOR THE U.S. AIR FORCE 


The U.S. Air Force has inaugurated six new storm-detection stations which can localize storms up to a 
distance of 400 miles. Each station has a 70-ft tower with a 6. 5-ft scanner on top. A special polaroid 
camera takes photographs which are then supplied to pilots. Main function of the stations is to warn 
civil and military agencies of approaching storms. 


SARAGOSSA AIR BASE 


Construction work has begun on Saragossa Air Base, one of the three big bases provided for under the 1953 
Military Aid Agreement between the United States and Spain. According to present plans Strategic Air 
Command Boeing B-47 jet bombers, as well as fighters will be using the base by early 1957. 


BELL AIRCRAFT INTEREST IN NUCLEAR TECHNIQUES 


Bell Aircraft Corp., of Buffalo, N.Y., has concluded an agreement with Nuclear Science and Engineering 
Corp., of New York, a subsidiary of Norden-Ketay Corp., under which Nuclear Science will render 
“nuclear assistance and advice" to the veteran aircraft manufacturing firm. The purpose of the assistance 
programme "will be ‘> evaluate the applicability of nuclear techniques to Bell's present programme, as 
well as the potential application of Bell's existing technical manpower and facilities in the atomic field. 
One of Bell's advisers of Nuclear Science will be Eugene Zuckert, former member of the Atomic Energy 
Commission. 


WORKSHOP BRIEFS ... 


The Ryan XF-109 delta=wing VTO experimental fighter will probably have begun flight testing by the time 
these lines appear in print, likewise the Handl e Herald four-engined short and medium stage 
commercial transport. * The Gegeuat 1050 Hece-aeat aaimocbmarine aircraft derived from the 960 Vultur, 
two prototypes and three pre-production models of which have been ordered, weighs roughly 8 tons and has 
a span of 51 ft. and a length of 44.9 ft. * The Convair8-58 Hustler supersonic bomber is going into 
production faster than had been generally expected. Tooling is largely completed, and first parts of the 
bomber have already been made. * The Research Institute-for the Physics of Jet Propulsion (Forschungs~ 
institut fOr Physik der Strahlantriebe), Stuttgart Airport, plans to hold a conference, probably in 
conjunc “in with the German Space Travel Society (Gesellschaft fur Weltraumforschung), to be held in 
Freudenstadt in January 1956, Subject: "Problems of Jet Flight™. * It is believed that the Bristol 191 
Navy helicopter will be developed to take gas turbines (Napier?). * Hunting Percival P.105 is a pro- 
jected helicopter for passengers, freight or troop transport, fitted with Napier Oryx gas generators. 
The passenger version would be capable of carrying ten passengers over stages of roughly 165 miles. * The 
British firm of F.G; Miles Ltd. has developed a trainer or communications aircraft (two or four seats) 
designated the M.100 Student. Two Turboméca Marboré or Palas turbojets. A prototype is already under 
construction. * New Napier engines are the 1,260 h.p. Gazelle NG.] gas turbine for helicopters 
and the NOr. 10 version of the Oryx turbo gas generator. * The 
Luftfahrt (WGL = German Society of the Aeronautical Sciences) is to hold its annual meeting in Augsburg 
from October 12th to 15th. * The Pigsecki YH-16A helicopter with two Allison T-38 turbines has begun 
flight testing. * Beech Aircraft is continuing its market research for the Morane-Saulnier MS,760 twin- 
jet executive and communications aircraft in the United States. A price of between $250,000 and $300,- 
000 is suggested, but no final decision has been made. * A two-seat trainer version of the North 
A - supersonic fighter is to be developed. * The test programmes for the Conyair 
= (fitted with hydro skis) and the Lockheed XFY-1 VTO fighter prototype are to be 
suspended. * First deliveries of Douglas F4D-] carrier-based fighters to the U.S. Navy are expected 
before the end of 1955. 
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= Editors cannot pretend to be alto- 
gether astonished at the recent trend of events. 

The May 1955 issue dealt with the subject of 
“Guided Missiles and Rockets’. It described 
the inter-continental ballistic missile, armed 
with an atomic warhead, as the “last weapon 
but one”’, after which, as Einstein said, the next 
and final weapon would be the stone-age club. 
The general idea expressed here has since been 
taken up by politicians in their official statements 
and scientists of all countries in their mani- 
festos. All are aiming at avoiding a world 
catastrophe. However, the pacifist ideal that all 
weapons should be scrapped will probably 
remain a piece of wishful thinking for some 
time to come, despite lessening tension. Even 
peace and neutrality—as demonstrated to the 
world by Switzerland, by no means a warlike 
nation—do not necessarily mean unconditional 
disarmament. The certain knowledge that the 
nations are not planning suicide suffices. 

In any case, the Editors were gratified that 
the United States “Congressional Record” for 
May 26th, 1955 reprinted, with full acknow- 
ledgement, some of the ideas formulated by 
Interavia Study Group. 

In July 1955 there followed a similar sequence 
of events. /nteravia issue No.7 was devoted 
primarily to the subject “Space-ships, Satelli- 
tes”, a subject which made world headlines less 
than four weeks later. The United States’ 
“MOUSE” project was described in detail by 
one of its authors, Professor S. F. Singer, of 
the University of Maryland. And for the benefit 
of readers not familiar with the technical prob- 
lems of satellite construction or space travel, 
Interavia’s U.S. West Coast correspondent was 
asked to interview Walt Disney and his col- 
leagues. The new Disney film “Man in Space” 
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After the Geneva Conference... 
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United States with the 
Swiss Federal President and Foreign Minister Petitpierre. 


President Eisenhower of the 


shows clearly in what direction satellite develop- 
ment is moving, in the first place in the United 
States, but undoubtedly also in the Soviet Union 
and elsewhere. Once again /n/eravia’s article 
was quoted in the “Congressional Record” for 
July 25th, 1955. The Editors also found that 
the press from Los Angeles to Paris had reprin- 
ted some of their texts, drawings and photo- 
graphs, sometimes even acknowledging their 
source... 
* 


It almost looks as if Jnteravia had quite 
unwittingly become modest heralds of the 
Geneva “summit” talks in July 1955 between 
the men in East and West who hold the fate 
of the world in their hands. 

To recapitulate: on July 21st, 1955, President 
Eisenhower proposed at Geneva’s Palais des 
Nations, as a first step towards clarifying the 
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France’s Prime Minis- 


Foreign Minister Pinay 
and Federal President 
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Prime Minister Marshal Bulganin (centre), speaking for 
Russia, accompanied by Marshal Zhukov and Federal 
President Petitpierre. 


atmosphere and at last giving the nations Free- 
dom from Fear, that the two major blocs 
should exchange arms secrets and back up this 
action by permanent, reciprocal aerial control. 
As a logical sequel, the United States President 
announced on July 29th,1955, through the White 
House Press Secretary that the United States 
was preparing to launch its first small artificial 
satellites into space in 1957—58. Here too, in 
this new field of research, it offered international 
cooperation, so as to preserve from the start 
the scientific, rather than the purely military 
character of so revolutionary an event. 

Until a few years ago the idea prevailed that 
artificial satellites should be used to keep mili- 
tary watch on certain regions of the globe or 
even launch bombs on them. The result, if 
these bombs were the type of which the world 
has now learned the horror, can be imagined. 


rs 





The beginning of the Geneva talks between 
West and East appeared from the outside like 
a dialogue between America’s Eisenhower and 
Russia’s Bulganin. Once before, some thirty 
years ago, there was a similar dialogue between 
two statesmen near Geneva. On that occasion 
it was a Frenchman and a German who were 
seeking peace between their peoples. These talks 
came to nothing, because neither the world nor 
the League of Nations were ready. 

How cooperation in the field of mutual arms 
control and in the development of artificial 
satellites could work out today, and what for- 
ces in West and East are influencing all discus- 
sions between the two blocs is described in the 
following pages. 






















After Geneva 





President Eisenhower Offers: 


@ Aerial Control against War 
@ Artificial Satellites for Science 


Ie sharp succession President Eisenhower has 
just fired the imagination of the nations with 
two striking proposals. To the cause of peace 
he offers the control of fear through air recon- 
naissance. To science he proposes a first step 
towards an artificial universe in which man 
would add his satellites to the system of the 
worlds. These statements by the United States 
President, following close upon one another 
but covering projects that may be years apart in 
execution, have one feature in common: they 
are based on the conquest and utilization of the 
air space. 


Despite its realism and the simplicity of 
expression used, the Geneva offer passed over 
the public’s head—and even that of many 
government men—who have been unable to 
grasp either its whole scope or its implications. 
People have a tendency to think of this offer in 
terms of the well-known conditions of past 
wars rather than of the imperfectly visualized 
conditions of a future conflict. Eisenhower was 
backed by the work of a group of young colo- 
nels who were fully aware of the fundamental 
changes wrought by the concept of nuclear 
warfare. In front of and above the statesmen 
gathered at the Palais des Nations in Geneva 
was a public opinion oscillating between 
anxiety and panic and capable of associating 
the atom only with Apocalyptic visions, 
without, however, any precise conception of 
the form which a future trial of strength would 
take or of the means of guarding against it. 


What Eisenhower was aiming to eliminate 
was the possibility of surprise attack. 


J.S. Air Force’s Strategic Air 
Command is this Boeing RB-47 E Stratojet photo 
reconnaissance aircraft. Equipped with seven serial 
cameras (a selection of the 16 shown here), it also carries 
a number of cartridge flares and ten flash bombs. The 
crew comprises two pilots and a photographer-navigator. 


One of the “‘eyes”’ of the [ 





Ever since men have been fighting each 
other, that is, ever since they have been in 
existence, surprise has been one of the funda- 
mental elements in combat. It figures among 
the famous principles of war, as enunciated by 
Clausewitz, Foch or Mahon. 

The Capitol geese, acting as the radar of their 
day, succeeded in reducing the advantages of 
surprise, but at Crécy technical surprise, in the 
form of the English crossbows, played its part. 
Again and again it has been decisive during 
the centuries of struggles leading up to the 
present modus vivendi. 

But now that tremendous destructive power 
can be packed into small volume with low 
weight the situation has radically changed and 
the element of surprise takes on a new meaning. 

Yesterday war was a brutal transition phase 
between two states of peace. Tomorrow atomic 
aggression, without war in the still classic sense 
of the word, might within a few hours give 
control of the world to the nation using atomic 
power without fear or scruples. 

Before Hiroshima—and afterwards during 
the time the strategists were constructing the 
new logic of atomic warfare—very lengthy 
preparations were needed to assemble the 
means of warfare. A major proportion of the 
nation’s resources had to be called upon in 
order to create an efficient instrument of com- 
bat. Then both men and industry had to be 
mobilized to power and supply the instrument. 
The role of secrecy was a minor one since it is 
not possible to engage in large-scale arms pro- 
duction or mobilize large numbers of men 
clandestinely. Surprise remained the domain 
of the generals and, to a certain extent, the 


English Electric Canberra PR 9, the Royal Air Force’s 
latest long-range photo reconnaissance aircraft, has a 
larger wing and more powerful Rolls-Royce Avon turbo- 
jets for very high operating altitudes. (A Canberra B.Mk.2 
fitted with Bristol Olympus still holds the international 
altitude record for aircraft, at 19,406 m.) 
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engineers, who from time to time added new 
weapons to the traditional arsenal. Surprise 
was restricted to the battle field and limited by 
the talents of the enemy’s intelligence service. 
If it could be obtained it was capable of decid- 
ing the fate of the battle and even, in rarer 


cases, the outcome of the war. But it was only | 


one of the elements in ultimate success or 
failure. Today it decides the issue of peace or 
war. 

The atomic projectiles needed to wipe out 
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almost instantaneously the most powerful of 7 


states could be constructed in the most hidden 
corners of large countries, set into position 
without obvious preparations, carried by very 


small air forces. In theory, they could obtain | 
their results with so little warning as to leave | 


the country so attacked with no time to prepare 


to meet the attack. A few hundred specialists | 
is all that need be mobilized, and the whole war 7 
could be conducted by a few thousand airmen 7 
aboard two or three hundred aircraft. All in all, 7 


less preparation and less flying would be need- 
ed than for the Cleveland air show or the 
annual parade at Tushino, Moscow. If the time 


Meets, kane 


were carefully chosen and if a skilful inter- 7 
national policy of reducing tension had caused 7 


the vigilance of the defensive systems to slum- 


ber, even the radar fences might be taken by 


surprise. 


With the advent of atomic weapons the 
age of massive air formations on the Douhet 


principle has passed. They can be replaced by | 
a few isolated intruders using carefully chosen | 
routes and altitudes. These aircraft would be / 
detected by radar but the alert given would | 


probably be sufficiently indefinite for precious | 


¥ 


Tri-Metrogen installation of three K-17 cameras in a J 


Boeing RB-50 B long-range reconnaissance aircraft. In 
high altitude flight the bulkhead door is secured, and 
the photographic cabin is pressurized. 
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minutes to be lost. before the defences could 
be mobilized and critical targets evacuated. It 
may be in these revolutionary possibilities of 
atomic weapons that the reason for the Rus- 
sian’s extraordinary sensitivity to the slightest 
straying of foreign aircraft over their territory 
should be sought. 


Constant vigilance and immediate opening 
of fire have become the essential elements of 
Soviet defensive strategy. The systematic inter- 
diction of the air approaches to Russian ter- 
ritory should guard against any surprise enemy 
action and thus contribute towards safety in 
the atomic age. 


By its geographical situation and the distri- 
bution of its strategic bases around the peri- 
phery of the Soviet b/oc, the United States is at 
present less vulnerable to surprise than the 
U.S.S.R. 

Technically, if not politically, each of the 
two countries could, in the same secrecy, mount 
an offensive aimed at destroying the other. 
The United States would have the minor 
advantage of greater warning of approaching 
raiders. But the U.S.S.R. makes up for its 
inferiority in this respect by mounting a 
permanent—and aggressive—guard along the 
frontiers of its air empire. 


Pa 


Would knowing each other’s “military 
installations” through the photographic aerial 
surveillance suggested by President Eisen- 
hower be sufficient to remove the terrible 
menace of a surprise air attack? Would it be 
possible in this way to detect the unobtrusive 
preparations for an atomic assault? Would it 
lead to mutual renunciation of a trial of strength 
which could succeed only if the decisive blow 
were struck in the utmost secrecy? Would it 
prolong the limited warning otherwise pro- 
vided by radar observations sufficiently to 
enable effective defence measures to be taken? 


If an atomic aggression were not to be 
followed immediately by any operation to 
exploit its results and if the attacker were content 
to leave the debris caused by his bombs to 
“cool off”, it is not certain that these questions 
could be answered in the affirmative. But if, 
on the contrary, death and destruction were 
not the sole objects of such an offensive but 
merely the initial military moves in a policy 
of domination, the United States President’s 
proposals would certainly enable each of the 
two big powers to recognize the other’s long- 
term preparations and consequently to dis- 
courage any aggression which would inevitably 
fail in the absence of any possibility of surprise 
and would have no other result but mutual 
destruction. It is difficult to imagine that such 
an act of force, with its attendant risks, would 
be included in a general policy merely on the 
basis of a kind of hysteria of destruction. The 
most constructive side of the American offer 
is that, though it may not suffice to control an 
actual atomic aggression, it would pay off as 
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“Landing” on an aircraft in flight: a U.S. Air Force ten-engined Convair RB-36 D long-range reconnaissance aircraft 


takes a Republic YRF-84 F Thunderflash single-seat armed reconnaissance aircraft (and escort fighter) back on board, 


its mission completed. 








ADVANTAGES OF THE GENEVA PROPOSAL 


Advantages to the U.S.S.R. 


1. The United States’ only offensive force is formed 
by the units of Strategic Air Command. These units 
are stationed at a limited number of bases which it 
would be easy to supervise from the air. 


2. It is obvious that the United States would not 
launch an atomic aggression. But if, as the U.S.S.R. 
believes, or considers it necessary to believe, the 
U.S. Government did plan an aggression, it would 
accompany it by military “exploitation” preparations 
which could be detected. These preparations would 
be extensive since it would be necessary to mount 
entire expeditionary corps—probably air-borne, at 
least partially—to exploit the results of the initial 
attack. In this domain the vast distances to be covered 
would enlarge the scope of the preparations, which 
could not be kept secret. 


3. The U.S.S.R. knows a lot about the United 
States, but it does not know everything. Air recon- 
naissance would not tell it everything either, but 
would considerably supplement its information. 


Advantages to the United States 


1.Though the United States is to a certain extent 
open to foreigners, and the Russian intelligence 
service is doubtless fairly well informed, the same 
cannot be said of American knowledge of Russian 
military installations. If accepted, President Eisen- 
hower’s proposal would establish a certain parity be- 
tween the information each holds about the other. 


2. Russia's essential force still lies in a very large 
and powerful land army. The latter could not be used 
without preparations which might be difficult to detect 
from the outside but could certainly be seen from 
inside. 


3. At present, the Russian strategic air units 
constitute threat No.1 to the United States. These 
units are deployed at a small number of bases, easy 
to supervise. To know the stations of these aircraft 
would be to know exactly where to strike in retaliation. 


4. Information other than military could also be 
obtained from air reconnaissance, and the veil cover- 
ing Russian Eurasia could be lifted at least partially. 


5. Finally the proposal showed world opinion that 
the American military machine is not an instrument 
of aggression, since it offered to supply full details 
and the possibility of checking its activity. America 
thus regained the initiative in the campaign for peace. 





Tri-Metrogen camera nose in the Chance Vought F7U-3P 
Cutlass carrier-based fighter and armed reconnaissance 
aircraft. 
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Fully automatic aerial camera, type RC7a, 
interchangeable cassettes for 40 plates each, 
the Swiss firm of Wild Heerbrugg AG: plate size 15 
focal lengths 17 cm (f: 4.2) and 10 cm (f: 5.6). 


















Wild A7 precision automatic recorder with drawing table for the stereoscopic interpretation of pairs of photo- 


graphs used in the preparation of maps. 


Air photograph and map of the same tract of country in Italy. 


regards the other measures which would 
accompany the atomic attack. Control of the 
conventional aspects of an atomic conflict 
would provide the means of reducing the 
likelihood of such a conflict. 

Though atomic weapons could not be directly con- 
trolled in this way, they could be indirectly mastered 
simply through knowledge of the measures and pre- 
parations needed for the exploitation of their effects. 

The value of the proposal is also not limited 
to present techniques of atomic attack. If, 
tomorrow, inter-continental ballistic weapons 
with atomic warheads are developed to suf- 
ficient accuracy and their launching ramps are 
buried underground or well camouflaged, it is 
doubtful whether air reconnaissance would 
spot either their existence or, more particularly, 
preparations for their immediate use. It would 
also be easy to conceal them from ground 
control. But, barring an act of gratuitous mass 
murder, would these missiles be used by 
themselves without preparations for the mili- 
tary and political exploitation of the havoc 
they could wreak? The following dilemma 
would arise: either control would fail, there would 
be a surprise attack, but the aggressor’s full 
war aims could not be accomplished; or con- 


ventional preparations to accompany the actual 
atomic attack, too extensive to conceal, would be 
detected, there would be no surprise and any 
attack launched would fail. But if the would-be 
aggressor could not make use of surprise, he would 
not take the risk, and there would be no atomic war. 


ok 
However realistic in its effects, would the 


proposal be realizable in practice? After the 
exchange of information on their armed forces 
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The pen point of the Wild A7 drawing a map. 


Wild RC5, a fully automatic serial camera for 18 x 18 em 
pictures; focal length 21 cm (f: 4.2) and 11.5 em (f: 5.6). 


and more particularly on the industrial atomic 
potential of the two countries, Russian photo- 
graphic reconnaissance aircraft would take off 
from American bases and American from 
Russian bases to fly over each other’s key 
military installations. Systematic and repeated 
flights of this nature would keep the staffs on 
both sides informed of each other’s military 
activities. Air photography and the stereo- 
graphic interpretation of aerial views have 
made sufficient progress to enable the experts 


Without follow-up operations by land forces atomic attacks would fail in their ultimate object. The large-scale prepa- 
rations needed for the movement of these forces by air, sea or land would not be difficult to detect by air reconnaissance. 
A formation of Douglas C-124 Globemaster transports at Norton Air Force Base California. 
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to detect any major change in the pace of life 
in military formations. Activities on the ground 
are relatively easy to follow from high altitude 
and with cameras of long focal length. As 
early as 1947 it was suggested to the United 
Nations that arms control should be based on 
air photography of a portion of the territory 
of each country. The Russians have never 
accepted the principle of control and are 
unlikely to do so now in the form proposed 
by Eisenhower. Admittedly, the advantages 
to the two sides would not be equal (see table). 


The earth is to give birth to its first "'baby’’ 


The American initiative at Geneva created 
the climate of the Big Four conference. The 
holiday climate has enlarged the scope of the 
White House statement on the launching of 
an artificial satellite. 


Mr. James Hagerty has given an official 
stamp to the experiments and proposals for 
space investigations which have been revealed 
to the public by American experts during the 
past few years. Rarely has a purely scientific 
event had such wide-spread political echoes. 
Advantage was taken of the “spirit of Geneva” 
in an attempt to lay the first stone in the 
conquest of space on the foundations of inter- 
national cooperation. Diverted for a moment 
from his terrestrial anxieties, man is advancing 
a first step along the road towards extra-ter- 
restrial exploration and is beginning on the 
constitution of a new universe where man- 
made satellites will join Nature’s. Will Singer, 
Kaplan, Wernher von Braun, Kapitza, Tikhon- 
ravov, Kenneth Gatland etc. be the Aders and 
Wrights of this new realm of discovery, the 
conquest of space? The obstacles confronting 
them are vastly more difficult to overcome with 
the technical resources at present available. 
Will they be mastered as rapidly as those which 
had to be overcome in the advance from Adet’s 
Eole to the Bell X-1B and the Douglas DC-8 ? 


At the moment no military usage is envis- 
aged. Astronomers, physicists, chemists and 
electronicians have claimed these future expe- 
riments exclusively for science. The “International 
Geophysical Year” will see their mobilization, 
with 
recorders for arsenal. 


radar screens, telescopes and _ radio 


The questions to which the instruments 
carried to 250 miles above the earth will be 
expected to provide the answers are so numer- 
ous that many satellites will be needed. Inci- 


dentally, President Eisenhower announced a 
series of experiments, not a single launching. 


The unexplored realm 
of the upper atmosphere 


A number of rockets have already been sent 
to altitudes of up to 120 miles, but their 
instruments, recovered by parachute, have 
revealed only some of the secrets. 
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An American two-stage rocket (a combination of a V2 
and a WAC Corporal) in 1949 ascended to an altitude 
of 242 miles, practically the outer limit of the atmo- 
sphere. Unmanned satellites will be launched by means 
of three-stage rockets at least. 


The unmanned dwarf satellite (top, the cylindrical 
version of Singer’s ““MOUSE” project) will ultimately 
be developed into the manned outer station as a 
“springboard” for space travel. Picture in the centre 
shows a Walt Disney Productions design from the film 
“Man in Space” (copyright Walt Disney Productions), 
the bottom picture a similar design from the German 
Space Travel Museum in Stuttgart. 
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The pressure and the density of the “air” 
at these altitudes is known. Above 60 miles 
the oxygen in the air passes from the molecular 
to the atomic state. Temperature in degrees 
Centigrade passes from minus 35 at 50 miles 
altitude to several hundred degrees at higher 
levels. The ionized layers (D, E, F, and F,), 
with maximum ionization at about 50, 75, 135 


‘ 


and 180 miles, have been “sounded” by radio 
and radar. It is thought that up to an altitude 
of about 60 miles the gases forming the atmos- 
phere remain in a constant proportion, but it 
is not known at what altitude the first sepa- 
ration phenomena occur. It is believed that the 
glow in the sky at night comes from a zone 
between 60 and 190 miles up, but it is not 
known whether this zone is homogeneous or 
consists of several layers emitting light. 
Physicists have deduced the conditions and 
altitudes of absorption of ultra-violet rays 
which, if they were not intercepted by the 
ozone in the atmosphere, would completely 
alter conditions of life on the earth. They 
know that when piloted aircraft operate at 
some 25 miles altitude special precautions will 
have to be taken against burns from ultra- 
violet rays. The intensity of cosmic rays at 
various altitudes has been measured in a 
number of experiments, especially through the 
systematic launching of rockets by the U.S. 
Navy. But it is not certain whether these cos- 
mic rays will not interfere with the functioning 
of the measuring instruments carried by an 
artificial satellite. The first satellites launched 
during the International Geophysical Year 
will probably be equipped to retransmit to the 
ground the pressure and density of the atmos- 


phere above 120 miles altitude. 


After the explosive, the means of transport 


If some of this information could be obtained 
by means of artificial satellites it would not 
help the strategist except indirectly and after 
a lapse of time, rather in the way that wind 
tunnel experiments ultimately contribute to the 
creation of a combat instrument. 

In 1945 the United States completely over- 
turned the traditional relationship between 
fire power and the means of applying it by 
of destruction 
several tens of thousand times greater than 


developing a unit capacity 


what had previously been available. Ten years 
later, almost day for day, they have taken 
another similar initiative, by inaugurating the 
era of the space vehicle. The space vehicle now 
announced will be solely at the service of 
science. 


Many years will pass before there can be 
any question of military applications. Never- 
theless, the techniques that will be born during 
1957 and 1958 will one day provoke just as 
great a change in the matter of carrying and 
applying fire power as did the Hiroshima 
bomb in that of the explosive. 
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. the heart of the United States’ vast and 


dreary central prairie is a bomber base 





without bombers. It is one of the most impor- 
tant air bases in the world. 

Five hundred miles southwest, where the 
prairie ends abruptly against the towering pink 
granite fence of the Rocky Mountains, another 
air base has a comparable claim to distinction. 
It derives from a concrete block building which 
is some three stories in height, windowless and 
as austere as the security requiring a double 
pass to move beyond the reception desk just 
inside its single door. 

Another five hundred miles southwest, in 
an undecorated room 


Southern California, 


Round-the-clock readiness of SAC requires first-class 
maintenance. Here USAF personnel inspect a Boeing 


B-47 Stratojet bomber at Castle Air Force Base, Calif. 


Combat range of B-47 medium bombers is increased by 
in-flight fuelling. Boeing KC-97 tanker and B-47 shown 
here are flying over Florida. 


SAC-CONAD-BAL 


U.S. Pattern for Defense 


BY INTERAVIA'S WEST COAST EDITOR 





The crest of Strategic Air Command 






three thunderbolts, one olive branch 


nose of a Convair B-36 heavy bomber. 


contains a single, large rectangular-top table. 
The half-dozen coatless, chain-smoking men 
huddled around one end are intent upon charts 
and neatly-typed reports stamped “SECRET”. 
This is a typical aircraft engineering conference 


room—but different. 


General Curtis FE. LeMay, 
Commander - in - Chief, 
USAF Strategic Air Com- 
mand. 





American leaders believe that without these— 
two Aces and a Joker in the United States’ 
military poker hand—the cold war with Russia 
might have reached incendiary heat a year ago, 


or earlier. 
* 


Today more than one thousand jet bombers 
could be launched from Offutt Air Force Base, 
the bomberless bomber base at Omaha on the 
Nebraska prairie—headquarters for Svrategic 
Air Command (SAC), the United States “massive 
retaliation” push-button disguised as an air 
base. 

Ent Air Force Base at Colorado Springs 
would be just another air base were it not for 
the windowless blockhouse which would be 
Combat Operations Center for the Battle of 


Backbone of Strategic Air Command’s medium bomber force is B-47. 


a 





SAC’s new heavy bomber, the eight-engined Boeing B-52 Stratofortress, is now going into squadron service. 
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North America, if it ever were fought. It is 
the nervous, hair-trigger brain center of Con- 
tinental Air Defense Command (CONAD), the 
agency expected to spot and stop enemy bom- 
bers before they can achieve a nuclear Pearl 
Harbor. 

In the engineering conference room is a 
scene duplicated in X-number of identical 
rooms situated with geographical 
throughout the United States. Conference par- 
ticipants are internationally noted physicists, 


secrecy 


mathematicians, aerodynamicists, chemists, 
metallurgists, structures authorities. They are 
putting the finishing touches to the thing that 
in years to come may make multi-billion dollar 
jet bomber programs obsolete; ina single explo- 
sive instant transform Strategic Air Command 
from a dedicated organization of men in the sky 
to groundling scientists flipping switches to 
annihilate targets half-way around the world. 
These are the intercontinental ballistic missile 
experts, whose once-skeptic intimates now dis- 
play proper deference when they refer to them 
as “BalMi’s’’, 


For the moment, and as an integrated defense 


or “the balmy boys”. 


system peculiar to the United States (although 
by now the Soviet may be assumed to have a 
reasonable facsimile), the individual and inter- 
dependent aspects of SAC, CONAD and 
BALMI are as interesting as they are important. 


x 


To Western the Soviet now 


appears to be strongly disinclined to attempt a 


theorists, 


shooting wart with an equal or near-equal 
power. They reason that aggressive action could 
be touched off only by panic—fear that the 
United States, for example, is on the verge of 
initiating attack against the U.S.S.R.—or by a 
conviction that the continued existence of 
Communism depends upon an attack upon the 
United States, of such crushing violence that 
the leading exponent of Capitalism will be left 
in a state of destruction and economic collapse. 

However, SAC, CONAD and the confusing 
status of the ballistic missile give reasonable 


Continental Air Defense Command’s (CONAD) window- 
less Combat Operations Center (COC) at Ent Air Force 
Base, Colorado Springs, Col. 


f 
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A newcomer to SAC’s armoury will soon be the McDonnell F-101A Voodoo long-range 




















strategic escort fighter. 








Range of SAC bombers will be lengthened by in-flight refuelling from Boeing KC-135 jet tankers, several hundreds 
of which are on order. 


assurance that the day has passed for any 
expectation of total success in a surprise attack. 

CONAD’s “vision”, its awareness through 
expanding radar nets and the human eyes of a 
surprisingly efficient Ground Observer Corps, 
has improved to a remarkable degree during 


WAF behind plastic surveillance screen writes in reverse 
mark 


with fluorescent chalk to unidentified aircraft 


track and interception data. 


the past six months. It is a safe guess that 
within another six months the majority of the 
serious “blind spots” in this agency’s air raid 
alerting system will have been corrected, and 
that its high-altitude, rocket-firing interceptors 
and Nike missile batteries could account for a 


Watch observer at combat staff desk of Combat Oper- 
ations Center. 













After Geneva 





CONAD 


USAF and Navy officers monitor practice 
intercepts. This Air Force radar unit is in operation at 
a Naval Air Station near Kansas City, Mo. 


high percentage of any invaders attempting 
bombing runs or airborne missile launchings 
against continental U.S. targets. 


It is equally certain that within minutes after 
CONAD “blows the whistle’, convinced that 
attackers actually are en route, SAC’s retaliation 
bombers will rise from dispersal bases scattered 
throughout the United States and be on their 
way to previously-selected targets with loads 
of nuclear bombs, and possibly nuclear air-to- 
ground guided missiles. 

How about the “joker” in the U.S. poker 
hand, the ballistic missile ? 

At present there is no indication that the Con- 
vair <Af/as ballistic missile or the Northrop 
Snark and North American Navaho intercon- 
tinental cruising missiles are in production, or 
that they will become more than experimental 
designs, flying “test stands” for configurations 
and control systems which will appear in inter- 
continental missiles still unannounced. The 
BalMi “joker” doubtless will be preserved as 
such, and made the subject of diversionary con- 
fusion and counter-intelligence flim-flam right 
up to the day the launchers are ready and loaded. 
When will that be? One year? Two years? 
Longer? Any estimate would be no better than 
a wild guess. 

However, there is no guessing as to the 
readiness of SAC and CONAD, and a notable 
easing of security, an actual eagerness for 
publicity, has made possible at this time a quite 
accurate show of their strength and objectives. 


* 


There is a deceptive air about SAC’s head- 
quarters at Offutt Air Force Base, Omaha, 
Nebraska. As deceptive as the shy reticence 
of Strategic Air Command’s chief, General 
Curtis E. LeMay, who keeps his SAC people 
whetted near to the breaking point of razor- 
keen toughness; who until CONAD’s creation 
last September was the only Command general 
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Typical Ground Observer Corps post. 





WAF Sergeant beside COC battery of tape recorders 
capturing all CONAD voice communications. 





CONAD Commanders: General Benjamin W. Chidlaw, 


USAF, Commander-in-Chief, CONAD (center), with 
Lieutenant General Stanley R. Mickelson, Commander 
of Army Anti-Aircraft Command, and Rear Admiral 
Albert K. Morehouse, Commander of Naval Forces 
assigned to CONAD. 


A radar observation station in the North of the United 
States. Similar stations are being built to form the DEW 
line in the north of Canada. 






























of U.S.A.F. reporting directly to Joint Chiefs 
of Staff. 

Here are hangars, barracks, rows of offieers’ 
homes on tree-sheltered streets, drab adminis- 
tration building on a barren knoll overlooking 











medium-length runways, radio towers spiking 
the horizon, the canted filigree of a radar dish 
turning ceaselessly; all the elements of a popu- 
lous and active air base save one—no long 
rows of massive bombers or clusters of support- 
ing fighters. The long ribbons of concrete 











ramps are empty save for a handful of planes, 
varied in type and obviously used as personnel 






carriers. 
Were it not for an atmosphere of tension 









sensed at every turn, an air of quiet urgency and 
perfection, Offutt would be a disappointment to 
the increasing numbers of U.S. civic leaders, 
industrialists and writers invited to the base 
from all parts of the nation for a quick, almost 
whispered welcome from cigar-chewing Gene- 
ral LeMay and lengthy briefings by subordinate 
generals and colonels on what they, represen- 











tative citizens, are getting for their billions 





of dollars invested in SAC. 
It is from such briefings that the present 
portrayal of Strategic Air Command, now 







nine years old, comes to light. 





Three air forces make up SAC, the Second, 
Eighth and Fifteenth, and an educated guess 
places at close to 1,500 the number of long- 
range bombers—B-47s and B-36s, with the 
B-52s just coming in—which could be launched 
from about thirty bases in the U.S.A., as well 
as from others in England, North Africa and 










elsewhere. 





Double this number and you have LeMay’s : 
hope for ultimate SAC bomber strength. Reali- 
zation will depend upon several things: per- 
petuation of Congressional good-will in the 





matter of procurement appropriations; resolu- 
tion of a foreseeable undercover battle between 
SAC and Tactical Air Command (the new and 
vigorous ground combat support agency) over 
division of new aircraft appropriations; and 
proximity of the day when ballistic missiles will 
take over. 

To today’s SAC bombers count must be 
added several hundred KC-97 aerial tankers, 
quantities of Republic F-84F jet fighters, and 
an undisclosed number of Douglas C-124 heavy 
transports which stand ready to shift personnel, 
operating and maintenace equipment and even 
armament from base to base, as combat require- 
ments may dictate. 

New equipment in immediate prospect in- 
cludes the McDonnell F-101A supersonic strate- 
gic fighter, now in production; the B-52 heavy 
bomber, now nearing wing strength in the 
numbers already delivered by Boeing; the 


(continued on page 677) 
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May Sg Turin — Fiat's Caselle Plant — July 25th, 1955 — Delivery of F-86 K aircraft of joint Fiat-North American Aviation production, in the presence of United States Ambassador 
Reali- © Mrs. Claire Booth Luce and the Italian authorities. 
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WITHIN THE FRAMEWORK OF N.A.T.O. support aircraft FIAT G.91 


Aircraft: Piston engines: 
FIAT G. 82 PRATT & WHITNEY R-985 (Pratt & Whitney licence— 
s, and FIAT G.91 parts and overhauls) 
heavy © FIAT F-86 K (North American PRATT & WHITNEY R-1830 (overhauls) 
Aviation licence) PRATT & WHITNEY R-2800 (overhauls) 

onnel, | FIAT VAMPIRE (de Havilland licence) ROLLS-ROYCE MERLIN 500 (overhauls) 
d even | FIAT VENOM (de Havilland licence — parts) 
quire- | Jet engines: 

FIAT GHOST 48MK1 (de Havilland licence) 

‘ ALLISON J-35-A-29 (Allison licence— 

ect in- parts) 

GENERAL ELECTRIC J-47 (General Electric licence— Propellers: 
strate- parts and overhauls) FIAT 5006 two-blade (Hamilton licence) 
heavy D.H. GOBLIN (de Havilland licence) FIAT 5010 four-blade (Hamilton licence) 


‘wand | 


st be 
inkers, 


in the | 
r; the E. 


FIAT DIVISIONE AVIAZIONE - CORSO G. AGNELLI, 200 TURIN (Italy) 
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Bendix products safeguard every stage of flight 


Whatever your place in aviation, or what- 
ever you plan to do, Bendix merits a place 
in your plans. The reason lies in the un- 
paralleled range of Bendix experience in 
this field. This constantly growing organi- 
zation of 6,000 engineers, 15 research cen- 
ters and 25 manufacturing plants builds 
more different products for aviation... 
concentrates a wider range of skills and 
talents on its problems . . . and has accel- 
erated progress in more directions than any 
other single company. For example, Bendix 
is presently engaged not only in forwarding 
commercial flight, but is also deeply engaged 
with jets, rockets and guided missiles. In 
fact, Bendix activities are as fundamental 
to aviation as the weather. 


Meteorology—Bendix builds the tele- 
metering equipment which, carried aloft by 
rocket or balloon, transmits meteorological 
data from the upper air. Long-range fore- 
casting utilizing this information, plus ac- 
curate minute-to-minute recordings by 
Bendix* Aerovanes*, Hygro-thermographs 
and Micro-barographs in weather bureaus 
and airports forms the basis of flight plans 
the world over. 





DEPENDABLE TAKE-OFFS 
with Bendix ignition and fuel systems 


Take-off—On the runway Bendix prod- 
ucts safeguard every phase of starting. 
Bendix VHF radio transmits tower instruc- 
tions with complete clarity through the 
new Amspeaker*—the combination of am- 
plifier, power supply and _ loudspeaker 
which replaces cumbersome headphones. 
A Bendix switch and Bendix generators 
start current through Bendix ignition har- 
ness and electrical connectors to the Bendix 
high or low tension ignition systems— 


world standard for reliability. A Bendix 
starter* whirls into life engines fed by 
Bendix* fuel metering systems with Bendix- 
filtered fuel. And Bendix instruments give 
the crew—linked by Bendix interphones— 
an accurate check on every factor requisite 
to sure take-offs, 





EASIER FLIGHT 
with Bendix instruments and controls 


Normal Flight—Aloft, a multitude of 
Bendix automatic devices give the pilot 
time to plan ahead. The world-renowned 
Bendix* radio compass shows the heading 
with undeviating accuracy. The Bendix* 
electronic pilot flies the plane better than 
human hands. Bendix* flight, navigation 
and engine instruments—activated and pro- 
tected by Bendix power supply units, re- 
mote controls and servo-mechanisms— 
keep pilot, flight engineer and navigator 
advised of all aspects of plane operation. 





SAFER BAD WEATHER FLYING 
with Bendix* ILS and GCA systems 


Bad Weather Flying—Bad weather 
emphasizes the worth of Bendix advance- 






ments. Under instrument conditions the 
pilot simply flies the pointer of the Bendix 
OMNI-MAG which gives him, on one 
instrument, a continuous picture of his 
heading, course, reciprocals, wind drift and 
glide path. For high altitudes Bendix builds 
pressurization components and for icing 
produces de-icing equipment proved under 
the worst flight conditions. For bad weather 
landings, Bendix makes surveillance radar 
and both the ILS and Flight Path Control 
equipment which permit automatic flight 
down a special radio beam to the runway, 
and the GCA radar which enables an ob- 
server at a radar scope to follow exactly 
the plane’s position and “talk” the pilot 
to a landing. 





CUSHIONED LANDINGS 
with Bendix* landing gear 


Landing—Coming in, Bendix actuators 
ease down the Bendix landing gear for a 
positive, cushioned stop. Bendix* struts, 
wheels and brakes are standard for many 
varying types of planes. 


Jets — Bendix creative engineering has 
naturally influenced jet design. Ignition 
systems, starter plugs, starters and gener- 
ators, speed density fuel metering systems 
and fuel supply systems indicate Bendix 
products in this field—developments assur- 
ing fast starts despite fouled plugs, pre- 
venting flameouts and the hot starts and 
excessive heats which ruin jet engines. 


Guided Missiles—Bendix is likewise 
prominently identified with many guided 
missile developments which, because of 
security reasons, cannot be specifically dis- 
cussed here. 
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FASTER MAINTENANCE 
with Bendix ignition analyzer 


Maintenance—The vital matter of fast 
servicing benefits from Bendix in many 
ways. One example is the ignition analyzer, 
utilized as airborne equipment or as a pott- 
able ground unit. Installed on the plane, 
this electronic brain spots, during flight, 
defective spark plugs and ignition troubles 
anywhere in the system, and also indicates 
the remaining life in every plug. The 
many other kinds of Bendix testing equip- 
ment in world-wide use are equally notable 
for advanced design and superior efficiency. 

The foregoing can only suggest the hun- 
dreds of products and components built 
by Bendix for the most exacting industry 
of all in its requirements for precision, 
reliability, advanced design and quality. 
*REG. U.S. PAT. OFF. 
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(continued from page 672) 
Boeing KC-135 jet tankers, just getting into 
production, and Convair’s B-58 Hustler super- 
sonic bomber, now under production order 
but not yet flown. 

In the past twelve months SAC has logged 
close to a million hours of flight. Around 
150,000 air refueling hookups have been 
executed, day and night. Approximately 3,500 
individual transocean crossings have been flown. 
Day and night radar bombing “dry runs” are 
staged upon cities and industrial centers roughly 
representing in radar-scope appearance, in 
relation to surrounding topography, in distance 
from SAC takeoff bases, strategic targets 
within the U.S.S.R. and her satellites. 

The pace is terrific. Newly-set performance 
maxima become minima. SAC forces not on 
combat alert are in the air on training missions, 
constantly harried by “phony” information fed 
into their flight plans to test alertness and data 
discrimination. A steady rotation of overseas 
assignment is maintained to assure complete 
mobility of both air and ground equipment of 
a given unit. Periodically SAC plane crews are 
hustled off to a desolate wilderness in the 
mountains above Reno, Nev., given bags of 
pemmican and a few fish hooks, and abandoned. 
Their problem is to survive (theoretically shot 
down in enemy country), and elude military 
police sent to search them out and jail them. 

Constantly SAC’s intelligence is ferreting out 
new information on targets and feeding it to 
the bomber lead crews. A scientific research 
group explores every scrap of information 
relating to new devices which might sharpen 
bombing accuracy, extend range, “goof” 
enemy radar and communications, divert an 
intercepting missile. 

Until quite recently all information on SAC 
was obscured by secrecy. Now, it would seem, 
General LeMay feels that a reversal of policy, 
a steady outpouring of facts and hints about 
SAC’s capabilities, will further discourage any 
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Civilian Ground Observer Corps volunteers and Air Force enlisted men at the plotting 





Members of Aircraft Control and Warning Units sit in front of their radar scopes 


24 hours a day to guide fighter pilots towards approaching unidentified aircraft. 
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An Aircraft Control and Warning installation height finder gets maintenance from USAF personnel. 


ideas that the United States might be ripe for 
an atomic blitz. 


Civilians invited to week-end briefings at 
Offutt AFB, and who can be counted upon to 
spread the word, are told that SAC radar bomb- 
ing accuracy is such that no target would be 
beyond one-half the lethal radius of the smallest 
atomic bomb. They are shown weather maps 
of Russia; are told that SAC target information 
is “surprisingly good”. They are shown radar 


A radar direction finder. 





scope “maps” of specific target areas, and are 
assured that it would be physically impossible 
for Russia to alter appreciably the radar out- 
lines of her critical cities and industrial centers. 
A group of news reporters was told: “We can 
cross-hair a target one hundred and fifty miles 
distant, and stay locked onto the target even 
while taking evasive action.“ 

Leaving much to imagination, SAC officers 
have told others that U.S.A.F. practice missions 


Army radar surveillance unit. 
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periodically “intrude” U.S. borders undetected, 
and within limits (“otherwise you’d have no 
television programs while we’re doing it’’) use 
a very effective airborne device, carried by 
every bomber, to jam and foul the defense 
radar of ground stations. 

In the light of General LeMay’s military 
record, it must be assumed that SAC’s sudden 
muscle-flexing in public is both purposeful and 
without bluff. He is a cold master strategist who 
acts swiftly in support of his convictions. As 
commander of the 305** Bombardment Group 
in England during World War II he evolved 
the straight-in bombing run and used it with 
deadly effect against the submarine pens at 
Lorient. At Guam, in 1945, he switched bomb- 
ing runs against Japan from 25,000 ft. daylight 
raids to night attacks at 6,000 ft., flying in 
beneath anti-aircraft fire with his B-29s stripped 
of defensive armament to carry greater bomb 
loads. As USAF commander in Europe in 1947 
he broke the Russian blockade of Berlin with 
his unexpected “Operation Vittles” air lift. 
The demonstration was an object lesson in 
swift, sharp air mobilization and around-the- 
clock efficiency, and was followed in the same 
year by LeMay’s appointment to the command 
of SAC, 

During his eight years of command General 
LeMay has influenced the transformation of 
SAC from the nucleus of an idea into the 
strongest and most important of U.S. Air 
Force commands. The most recent published 
accounting portrays it as an 8 \%-billion dollar 
organization manned by close to 175,000 offi- 
cers and airmen—around 15 percent of the 
total of Air Force officers and 17 percent of 
airmen. If its growth continues, and its present 
strength of 40 wings is increased to a proposed 
54 wings, it probably will represent by 1957 
a U.S. “security” investment of close to 12 
billion dollars. 


And CONAD? 


This youngest of the major air commands 
has the unenviable task of building a ten- 
thousand- mile-long and twelve-miles-high 
“fence” around the North American Continent, 
attempting to make it leak-proof, and bringing 
under one management all of the perimeter and 
internal continental air defense forces of Air 
Force, Army, Navy and Marine Corps. 

Twelve fighter air divisions, a variable force 
of Navy and Marine Corps air units and all of 
Army’s Nike and conventional anti-aircraft 
battalions are responsible to CONAD. The 
Pinetree Chain radar warning net stretching 
across populated Canada, the McGill Fence 
radar net, nearing completion, north of Cana- 
da’s settled territory, the DEW (distant early 
warning) net, now under high-priority cons- 
truction across the northern limits of the North 





A soldier stand guard over an anti-aircraft gun near 


Pittsburgh. 





Navy also operates coastal picket ships for seaward radar 


American continent, radar picket ships stationed 
off the Pacific and Atlantic seaboards, Navy’s 
growing force of Super Constellation radar picket 
planes, and close to 500,000 civilians manning 
16,000 observation posts to spot aircraft which 
may attempt to sneak in under the radar blanket 
give CONAD its “eyes”, its primary intelli- 
gence in determining whether an attack is 
threatened or whether it is just another case of 
a friendly plane straying from flight plans. 
Should the “real thing” come along, CONAD 
will have the additional brief yet critical duty of 
alerting all civil defense centers on the Con- 
tinent. 

The amazing aspect of this fantastically com- 
plex defense system is that all of its functions 
are fitted neatly together and brought into a 
single focus of activity within the nondescript, 
windowless blockhouse at Colorado Springs. 


The U.S. Navy operates a fleet of offshore radar-picket Lockheed Super Constellations. 

































ae 
-_ 







major U.S. population and industrial centers. 
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surveillance. This is the USS Guardian. 


Within, in a central, darkened auditorium 
tiers of desks surmounted by a glass-enclosed 
“command” office face, across the room, a 
thirty-foot transparent plastic screen glowing 
with a fluorescent outline of the North Ameri- 
can continent overlaid with criss-cross grid 
lines. Dimly, through the screen, one senses 
rather than sees the figures of WAFs and airmen 
seemingly floating in space as they move, on 
three levels, between muffled batteries of tele- 
type machines and the luminous screen. A 
ghostly arm moves and a lumious chalk streak 
appears on the screen, the beginning track of a 
radar-intercepted but unidentified plane. Magi- 
cally code symbols appear on the screen—alti- 
tude, direction, speed. Another symbol—the 
number of interceptor fighters “scrambled” 
to have a look. The track line lengthens. More 
symbols appear. The “maverick” is identified— 


Douglas Nike anti-aircraft guided missile batteries ring 
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a private pilot who forgot to file a flight plan, 
or a civil transport straying off course to hunt 
for a tail wind, possibly a SAC bomber testing 
out a supected weak spot in the radar fence. 
It starts with a pip suddenly appearing on a 
wilderness radar’s scope, ceaselessly watched 
by one of the thousands of watchers who have 
the most gruelling, monotonous jobs in the 
whole defense complex. He has one minute to 
match the pip against teletyped flight plans of 
known planes. Mr. Pip’s flight plan, if any, is 
missing from the files. The minute passes, Mr. 
Pip becomes an “unidentified” aircraft and 
potential meat for the guns and rockets of 
interceptors streaking up from nearest fighter 


bases. 


Thirty times a day, and frequently far more 
often, the green-fire chalk streaks briefly make 
their appearance on the surveillance screen, a 
surprising number of them the result of alerts 
flashed from Ground Observer Corps filter 
centers. 


Normally a minimum watch force will be at 
the tiered desks confronting the tattle-tale 
screen, but should the going get rough and an 
unaccountable number of tracks make sudden 
appearance, or should a weather situation pecu- 
liarly attractive to an attack develop, the entire 
gallery may become filled, and in the command 
office “glass house” will be CONAD’s new 
Commander, General Earle E. Partridge, who 
only recently replaced as Commander-in-Chief 
General Benjamin Wiley Chidlaw, now retired. 


North American F-86D Sabre interceptor being armed with 2.75-in. Mighty Mouse air-to-air rockets. 





When the “scramble” signal sounds, USAF pilots race 
to their waiting aircraft. 


Unless the situation shows signs of becoming 
“interesting”, General Partridge and his battle 
staff will simply watch as the tracks slowly 
extend, as lights blink and a single stroke on a 
gong draws attention sharply toa “new arrival” 
on the screen. 

Should an alert prove to be “the real thing”’, 
General Partridge will be in the driver’s seat 
for the theoretical “Battle of North America’’. 
Before him at his command desk are three co- 
lored telephone handsets; black, white and red. 
Respectively, the first two are local and inter- 
office lines. But the red one is for CONAD’s 
“hot line”, giving the commander-in-chief 
immediate direct contact with defense forces, 
division commanders, Alaska defense forces, 
Northeastern Air Command headquarters, 
Canada, the Pentagon, SAC and Tactical Air 
Command. 

Little will have been left to chance should 
the red phone ever be picked up to start the 
shooting. 


Alert hangars are located at the end of operational runways. 
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A ground crewman helps the interceptor pilot adjust his 
parachute straps. 


Into this Combat Operations Center (COC) 
feed 176 different communications facilities, 
and the intelligence they supply can be spread 
instantly throughout the structure over more 
than six hundred miles of intercommunication 
wiring. Six miles of teletype paper unreels 
daily from machines issuing information to go 
immediately upon the surveillance screen or 
into analysis rooms for correlation. All voice 
communications within COC and between COC 
and CONAD’s outposts are preserved on auto- 
matic tape recorders delivering more than 
70,000 feet of tape per day. 

Against the possibility of a nuclear war, and 
radiation contamination of the Ent AFB area, 
air conditioning of the Combat Operations 
Center involves a heavy filtering system and 
maintenance of a slight pressurization of the 
entire building to guard against intake of 
radiation. 

Among the combat center personnel an air 
of casual, unhurried efficiency exists. But it 
seems to be almost too casual, a mask of under- 
lying concern which prompts a guide to refer 
to COC as “Ulcer Palace”. 

Through every ticking second of the day, 
eyes watch and ears strain for the pulsing red 
light, the two—not one—strokes of the prod- 
ding gong, announcing an emergency. 

So far the lights have been only white and 
yellow, the gong strokes single. 

So far, Americans like to believe, the com- 
bination SAC-CONAD-BALMI has 
tained the peace—or the stalemate! 


main- 


A ground crew member gives the all-clear signal to the 
F-86D Sabre in the alert hangar. 
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RUSSIAN DESIGNS 


Was the West mistaken ? 


The development was a logical one and 
should scarcely have come as a surprise. 


No one should have assumed that the Russian 
aircraft industry would stop at its emergency 
designs of World War II. The Russians had 
found sufficient equipment and drawings in the 
East German plants to enable them to com- 
plete a first stage in modernization with ease. 
Need it be repeated once again that German 
engineers and licences from their British World 
War II allies did the rest? Why should it be 
surprising today that the Red Air Force should 
have modern aircraft ? 


But just as the West overestimated the time 
it would take for Russian physicists to solve 
the problem of the atom bomb, it also under- 
estimated the efforts the Russians made to 
build up firstly an air umbrella for their own 
territory and then their strategic air force for 
attack or reprisal. Modern Russian fighters 
were first encountered in the Korean war, and 
bombers at the 1954 Tushino air parade. Up 
to the latter date Russian air power was regard- 
ed as at best a threat to the European Continent, 
and the threat of a surprise attack on the North 
American Continent was considered to be non- 
existent. Perhaps by submarines... 


At the 1954 Red Air Force parade, however, 
individual heavy bombers made their first 
appearance in the skies of Moscow. The foreign 
air attachés present notified their governments, 
the American intelligence service, backed by 
the Gehlen Organization in West Germany, 
added its warning voice. A certain amount of 
anxiety made itself felt in the United States. To 
prepare for all eventualities greater stress was 
laid, for the first time in the history of the U.S. 
Air Force, on expansion of the forces designed 
to intercept hostile bombers. The construction 
of extensive radar chains had already begun. 
Nevertheless there were not a few people in the 
United States who described reports on quan- 
tity production of modern combat aircraft in 
Russia as exaggerated. How could the Russians 
accomplish this, when it was known that their 
industrial equipment was so much inferior to 
that of America? 
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Nine four-jet 











The Russian forces’ new uniforms. Second from right: 
Red Air Force major. 
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Bison long-range bombers fly 
Moscow-Tushino airfield. 


A group of fighter pilots comparing their watches before taking off for the Moscow parade. 
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The Moscow air parade on July 3rd, 1955 
changed these ideas. The “lone wolves” of 1954 
had grown into squadrons or even wings. 
Heavy four-jet long-range bombers appeared 
to be the equals of the new Boeing B-52 with 
its eight jets. Supersonic and all-weather fight- 
ers flew over Tushino in formation, large 
helicopters for heavy transport duties were 
demonstrated as a matter of course, and, as a 
kind of afterthought, a jet transport, strongly 
reminiscent of the D.H. Comet, screamed across 
the field right at the end. Why not, when all is 
said and done? 

The pictures on these pages show that Ameri- 
can intelligence reports on the development of 
the Russian aircraft industry were not a mere 
product of the imagination. These are no longer 
touched-up photographs taken by “button- 
hole” cameras, wooden mock-ups for decoy 
purposes or the usual doubtful pictures which 
“interested” agencies have been busily handing 





Soviet pilots in front of the tail of a MiG-17. Picture 


shows that the horizontal tailplane is not variable. 
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round in recent years. The photographs pub- 
lished here are from official Russian sources. 


Protecting Russian territory 


The greatest sensation of this year’s Moscow 
parade was the appearance of 48 Russian super- 
sonic fighters of a hitherto unknown type. The 
number of aircraft shown suggests that the 
type is already in squadron service. The U.S. 
Air Force’s long-range bombers would thus be 
opposed by a fighter that could if necessary take 
up battle with the American F-101 Voodoo 
long-range escort fighter. — A comparison be- 
tween the new Russian design and correspond- 
ing models in the West shows striking differen- 
ces in configuration: very large rudder unit, 
considerable distance between wing and tail, 
low-set elevator unit, etc. As regards the rudder 
unit, it will be remembered that this had sub- 
sequently to be enlarged in a number of Wes- 
tern supersonic fighters with long fuselage 
noses, to eliminate yaw at high speeds and high 
altitudes. 


The twin-jet all-weather fighter described 
in the last issue of /nteravia is also thought to 
have been in service with the home defence 
squadrons for some little time. Along with 
these two types the transonic MiG-17 continues 
to form the backbone of the Soviet fighter 


First picture of the 


force. Several thousand of the latter are said to 
have been produced since 1952. 


Expanding the long-range bomber force 


In addition to the jet-powered long-range 
bombers shown last year (and given the 
N.A.T.O. code names Bison and Badger), the 
Russian aircraft industry has developed another 
swept-wing bomber (N.A.T.O. designation 
Bear), which surprisingly is fitted with four 
propeller turbines. The power of the engine 
used is estimated at over 5,000 h.p., and drive 
is by means of contra-rotating propellers. 

The similarity in the configuration of all these 
Russian long-range bombers is striking. For 
example, all three types have wings of high 
aspect ratio, in which the leading edge of the 
inner portion is more sharply swept than the 
outer portion—a shape that recalls the Handley 
Page Victor’s crescent wing. Bear and Badger 
have two large drop-shaped cowlings on the 
wing trailing edge, apparently to take the main 
undercarriage units which retract rearwards. 
In the Bear turboprop bomber these housings 
are formed by an extension of the two inboard 
engine nacelles. Another special feature of the 
long-range bombers is the design of the tail 
unit. While Bear and Badger each have a manned 
gun position in the rear of the fuselage, the 
four-jet Bison has a much smaller, drop-shaped 
position, evidently remote-controlled. Finally, 
the twin-jet Badger and probably the two other 
types have boundary layer fences on top of the 
wing. 


ted Air Force’s new supersonic fighter in flight. 


INTERISCOAVIA 













The latest version of the MiG-17 (top left) has three 
boundary layer fences on top of the wing. The nose of 
an auxiliary tank projects beneath the right wing. On 
the side of the fuselage is a long cover, apparently for 
the controls to the afterburner. In the older version of 
the MiG-17 (top right) both this cover and the third 
boundary layer fence are missing. 





A Russian fighter instructor giving tactical instructions 
for air combat. 


MiG-17 cockpit: behind the wind-shield the reflex sight 
(or gyro reflex sight ?): above the pilot’s head a rear 
mirror. Russian pilots apparently do not wear crash 
helmets, but ordinary flying helmets. 
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Escorted by MiG-17 jet fighters: the new four-turboprop bomber with swept wing More than 50 twin-jet Badger long-range bombers took part in the flying parade on 


and contra-rotating propellers has a manned gun position in the fuselage rear. July 3rd, 1955. 


Beside the Red Army’s new twin-rotor transport helicopter (bottom) the single-rotor multi-purpose model designed 
by Michail L. Mil (top) looks very modest. 


Transport helicopters for the Red Army 


Some surprise was occasioned by the appear- 
ance of a large helicopter with tandem rotors. 
Though only four have so far been shown, it is 
believed to be already in production. Hitherto 
the American Piasecki YH-16 with two 
1,650 h.p. Pratt & Whitney R-2180 two-row 
radials has been regarded as the world’s biggest 
rotary-wing aircraft, but the new Russian model 
appears to equal it in size and weight. A Russian 
article entitled “Flying Boxcar” describes the 
new helicopter as the forerunner of a still bigger 
type. It adds that the two contra-rotating four- 
blade rotors are driven by two radial engines 
(presumably 1,850 h.p. ASH-82) in the fuselage 
nose. The shape of the rotor blades is of parti- 
cular interest. While American helicopters, 
including the YH-16, nearly all have rotor 
blades of constant chord, those on the new 
Soviet machines have a marked taper. The floor 
of the up-swept fuselage end can be lowered 
to form a loading ramp over which even heavy 
vehicles can drive into the roughly 53 x 60 ft. 
hold. During the Moscow demonstration jeeps, 
light trucks and field guns were unloaded. 
According to Radio Leningrad, the helicopter 
can carry 40 fully-equipped men. 


x 


Any assessment of the Red Air Force’s air- 
craft fleet must inevitably be based on the con- 
figuration, size and speed of the various types. 
One of the most important factors remains 
unknown: the quantity and quality of the 
instruments and accessories. 


Some surprise was caused by the appearance of these four large helicopters with tandem rotors. Loading is via a ramp lowered from the floor of the up-swept fuselage end. 
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President Eisenhower's Proposal: 


Wat did President Eisenhower say in his statement of July 21st, 
1955, at the “Big Four” Conference of Geneva, proposing a “practical 
step” in the form of mutual arms inspection by the U.S.A. and the 
Soviet Union? This step would include: 

“To give each other a complete blueprint of our military establish- 
ments... 

“Next, to provide within our countries facilities for aerial photo- 
graphy to the other country . . . ample facilities for aerial reconnaissance, 
where you can make all the pictures you choose and take them to your 
country to study; you to provide exactly the same facilities for us and 
we to make these examinations; and by this step to convince the world 
that we are providing ...against the possibility of great surprise attack...” 

What an aerial photograph of the kind envisaged by President 
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Eisenhower would look like is shown in the above picture of New 
York Harbor at the southern tip of Manhattan, supplied through the 
courtesy of the U.S. Coast and Geodetic Survey, Washington, D.C. 
The two bridges are, incidentally, Brooklyn Bridge in the south and 
Manhattan Bridge further north. 

If military preparations for an expeditionary force, for example, 
were in progress, the camera would no doubt have detected considerable 
shipping activity in most of the berths. 

The dials at the right of the photograph—taken by a Swiss Wild 
RC5a film camera using a Wild “Aviogon” f=5.6 wide-angle lens- 
give the following indications (top to bottom): calibrated focal length; 
153.02 mm; time of day, 13:36 hrs.; altitude, 9,740 ft. (2,970 m.); and 
number of images. 
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Professor Einstein's “Folly” 


An unknown document: the creator of the theory of relativity as aerodynamicist 


“I would rather be wrong with Plato than be right with these (the 


Pythagoreans)”’, said Cicero. The occasional mistakes of geniuses are 
essential traits in their portraits. They show that the object of posterity’s 


homage is not a calculating machine but a human being. 


A letter written by Albert Einstein a few months before his death 
reveals that forty years earlier he had tried his hand as an aerodynamicist, 
designing an airfoil that was later dubbed the “‘cat’s back airfoil”. The 
result was not convincing. It pleased neither Einstein himself nor the 
test pilot who lived through some anxious moments with the Einstein 
wing. 

Briefly, the background to the Einstein letter reproduced here in fac- 
simile is as follows: 

Paul G. Ehrhardt, to whom the letter is addressed, is a well-known 
German pilot of the heroic age. He made his first flight, as a passenger 
of Orville Wright, at Issy-les-Moulineaux in 1909, paying 500 gold francs 
for the two and a half minutes, then obtained his own pilot’s licence in an 
Etrichtaube at Berlin—Johannistal in 1912. A year later he was working 
with Flugzeugbau Friedrichshafen and in 1917 took over the technical 
management of the experimental section of Luftverkehrsgesellschaft (LVG), 


Berlin—Johannistal. It was here that he met Einstein. 


At the end of August 1954, as an elderly gentleman—his flying career 
was cut short by a serious accident twenty years ago—Ehrhardt remem- 
bered his earlier encounter with Einstein, to whom he wrote the follow- 


ing letter: 


“Dear Professor, 


My only object in writing this letter is to recall what was for me an unforgettable 
experience, though you perhaps may not recollect it... When | took over technical 
management of the LVG’s experimental section in the spring of 1917, my duties 
included the thankless task of dealing with offers from inventors . . . | was therefore 
not exactly enthusiastic when one day | found on my desk a several-page document 
of this kind, written by hand to make matters worse ... However, my first glance 
through the weighty manuscript showed me that the writer had far greater know- 


ledge of theoretical physics than | had...” 


As Ehrhardt did not feel qualified to assess Einstein’s proposal, he 
passed it on to LVG’s stress analysts. A meeting was arranged at which 
Einstein explained his project: an airfoil which, thanks to its arched 
shape (“‘cat’s back”’), was to have provided maximum lift with minimum 


drag and without angle of incidence... 


In his letter of 1954 Ehrhardt continues: 


“A few weeks later the ‘cat's back airfoil’ had been fitted to the normal fuselage 
of a LVG biplane, and | was confronted with the task of testing it in flight. In those 
days every first take-off in a new type was a wager. | had supervised construction 
with mounting scepticism and expressed the fear that the machine would react 
to the lack of angle of incidence in the wing by dropping its tail and would thus 
presumably be obliged to take off in an extremely unstable attitude. Unfortunately 
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the sceptic in me proved to be right, for | hung in the air like a ‘pregnant duck’ after 
take-off and could only rejoice when, after flying painfully straight down the air- 
field, | felt solid ground under my wheels again just short of the airfield fence at 
Adlershof. The second pilot had no greater success: not until the cat's back 
airfoil was modified to give it an angle of incidence could we venture to fly a turn, 


but even now the pregnant duck had merely become a lame duck...” 


Finally Ehrhardt describes how the unfortunate experiment ended in 
a celebration with the head of LVG, at which Einstein read a private 
report on the theory of relativity. 

Below is Professor Einstein’s reply of September 7th, 1954, in which 


he describes his invention as a “folly”: 


Princeton, 7. IX. 54 
Dear Mr. Ehrhardt, 


| recall quite clearly the events you describe so humorously in your letter. 
That is what can happen to a man who thinks a lot but reads little. It is a strange 
fact that physicists did not understand the essence of flight until they themselves 
learned to fly, although they had had the flight of birds, in particular the soaring 
flight of birds of prey, before their eyes since the time of Olim and although the 
theoretical principles had been known since Euler's time. Bernoulli's equation, 
when gravity is ignored, can be written: 

% ev? + p = const. 
was simply applied. Inside a flow, pressure p varies inversely with the square of 
the velocity (v?). 

It struck me that pressure could be obtained on a guiding surface by shaping 
the latter so that the speed of flow is different on the two sides of the surface. 
I thus arrived at this shape: 

Top local high speed (negative pressure) 
Guiding surface (drawing) 
Bottom local low speed (positive pressure) 

Although it is probably true that the principle of flight can be most simply 
explained in this way it by no means follows that it is wise to construct a wing in 
such a manner! You mentioned one of the reasons in your letter: the great extent 
to which torque depends on an oblique attitude. Nature knew well enough why she 
made birds’ wings rounded in front and sharp-edged behind! Moreover it is quite 
unnecessary and even entails major losses to make the guiding surface cover 
the whole length of the bulge in the flow. A shape of the following kind is much 
better and also creates an effective bulge in the flow. 

(drawing) 

The bulge in flow is caused by the sharp edge at the end of the wing. 

| had not worked this out in full, but had stopped at my first idea. | also had 
not realized that, in order to avoid vortex and friction losses, the surfaces in contact 
with the moving air should not be bigger than is necessary to obtain the bulge in 
fluid motion. 

| have to admit that | have often been ashamed of my folly of those days, but 


got a great deal of pleasure from your good-natured letter. 
With best wishes 
Your 
A. Einstein 
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British Aviation 
in 1954-55 


BY INTERAVIA's LONDON EDITOR 


The Aircraft Industry 


““A year of consolidation” might be an apt 
term for the 1954-55 period in British aviation. 
It has been a year of reorganization and it has 
produced some solid progress in both the 
military and civil spheres, but also a few dis- 
appointments. 

A note of caution has been sounded in the 
industry and the airlines with the publication 
of the report on the Come? disaster; military 
headlines were made by the issue of the Govern- 
ment White Paper on the supply of aircraft 
and the decision to cut back production of the 
Vickers Swift fighter. 


While these setbacks have been unpleasant, 
they have had three immediate effects which 
augur well for the future. First, the Government 
has realized that the roots of present military 
production troubles lie in the barren period 
immediately after the war when virtually no 
public money was being spent on basic re- 
search. To rectify this the main research estab- 
lishments have been working at top pressure 
on a programme of new laboratories, test- 
stations and wind-tunnels. 


Second, the Government has adopted the 
American conception of the ‘“‘weapons system”’, 


Second British turboprop to go into regular service is the Bristol Britannia. Picture 


shows prototype (left) and three production machines. 
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ordered by British and foreign airlines. 


whereby individual airframe manufacturers are 
responsible for an overall project and they 
themselves, not the Ministry of Supply, are 
responsible for sub-contracting and main- 
tenance of internal component and material 
delivery dates. In addition, collaboration has 
been much tightened at all stages of design 
and development to ensure that when a 
military aircraft comes off the manufacturers’ 
line it can be used operationally right away 
and is not kept waiting at an R.A.F. Main- 
tenance Unit while retroactive modifications are 
made. 

The third effect has been the tightening up 
of airworthiness requirements for civil aircraft. 
A very close analysis is being made by the Air 
Registration Board of what is needed to make 
an aircraft worthy of certification. The Comer 
report and the investigations by the Royal 
Aircraft Establishment have had a very marked 
effect—even outside the United Kingdom. 


The industry now offers examples of new 
aircraft types “like lambs for the slaughter” 
in the water tank test for proving pressurised 
fuselages. This is at the moment more or less 
compulsory with highly pressurised structures. 
Nevertheless the A.R.B. is working on a 
completely new set of requirements which may 









Brightest spot in the British civil transport picture still is the Viscount turboprop airliner, of which 234 have been 


Major novelty in this year’s British fighter picture is the Folland Gnat prototype 
(left), here seen with the Midge prototype. 
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ultimately obviate the use of a costly tank test, - 

and will certainly set new standards of safety. ts 

Brightest spot in the civil market has fc 

undoubtedly been once more the Viscount. The a 

order book has swelled to a grand total of i 

234 aircraft, of which 60 are for Capital Air- the 

lines in the United States and ten for K.L.M. Br. 

Royal Dutch Airlines, a much coveted cus- | 

tomer. More orders are believed to be “on on 

the way”, and with the advent of the 800 go 

series and the up-rated versions of the Rolls- Th 

Royce Dart turboprop the now familiar a 

“stretch-out” process for a modern airliner is oO 

under way. Observers in the U.S.A. have che 

heralded the Lockheed Evectra as the American , 

competitor which will halt the Véscount’s t= 

progress. In Britain this is not regarded as the 

quite accurate because the two machines bear pla 
little similarity in size, weight, capacity, per- 





formance or price, and each has its own 





specific job to do. 

Of the long-awaited Vickers 870 series, 
which it is believed will be the rival to the 
Electra, no information is officially available, 







but the type is believed to be a little nearer the 





“hatching” stage. 





Another turboprop star in the ascendant is 
the Bristol Britannia. B.O.A.C. 





is to introduce 
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it into regular service next year, and the first 
has (El Al). 


Aumours are rife concerning a possible R.A.F. 


foreign order been booked 
order for Britannia tankers or cargo/passenger 


British 


such as Airwork have shown interest in an 


aircraft; furthermore, independents 
all-freight Britannia. 

In Britain the turboprop seems to have 
gained a lead on the turbojet, at least for the 
moment. While work is in progress on the 
Comet IV, the situation as regards orders, 
other than for the “duty-bound” B.O.A.C. and 
the R.A.F., is unclear. Vickers have had some 
delays on the Vickers 1000 (four R.R. Conways) 
which is now scheduled to fly in 1956; it 
should prove an interesting competitor to the 
Boeing jet transport and the Douglas DC-8. 


Major progress during the year has, how- 
ever, probably not been made in the airframe, 
but in the engine field. With licences outstand- 
ing in many parts of the world, and officials 
from Douglas and Lockheed looking for suit- 
able engines for their latest products not only 
in the U.S.A. but also in the United Kingdom, 
the situation is regarded as encouraging by 
British manufacturers. 

In the range of big turbojets the O/ympus’ 
output is still rising and fuel consumption 
going down, as with the latest Marks of Avon. 
The by-pass Conway is being flight-tested, and 


‘ 


so is the first of the “‘supersonic” engines, the 
Gyron which is probably above the 15,000 Ib. 
thrust class. 

New high powered rocket motors, the 
Screamer and Spectre, have become available for 


the R.A.F. to make its interest in mixed power 


plant interceptors a reality. 






















English Electric P.1 supersonic fighter prototype is con- 
tinuing its trials. Other aircraft of the pre-production 
batch of 20 machines are nearing the flying stage. 





i. ee 


Gloster Javelin all-weather fighters of improved marks 


are to join R.A.F. squadrons soon. 





Vickers Valiant B.1 bombers are now working up with 
squadrons. 





The other two V-bombers, Handley Page Victor and Avro Vulcan, are to join R.A.F. squadrons in 1956. 


A production order for the English Electric P.R.9 photographic reconnaissance aircraft has been placed. 
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In the turboprop class a unique range of 
engines, the Bristol BE-25, Napier Super E/and 
and the Rolls-Royce RB-109 are actively under 
development. 

The application of engines to vertical risers 
has not been forgotten and in the Soar Rolls- 
Royce have produced a possible solution to 
the problem of shortening landings and take- 
offs on large aircraft. Napier in their turn are 
pioneering the helicopter gas turbine in the 
shape of the shaft-drive E/and and the gas 
generator Oryx, both of which have aroused 
considerable interest abroad. 

In an entirely new sphere, the light-weight 
military turbojet, the 4,850 lb. thrust Bristol 
Orpheus has surprised everyone. In the space 
of a few months since its first run, it has 
amassed several thousand hours bench running, 
completed a 150 hour type test, flown in the 
Folland Guat, and has been chosen as the 
standard unit for the N.A.T.O. light fighter 
ground attack specification. 


Service Aviation 


For the British Services the past year has 
been a momentous one as it has seen the first 
official acknowledgement of the Roya/ Air 
Force as the prime weapon in the nation’s 
armoury. 

The Government has made it clear that to 
support its foreign policy Britain must have 
hydrogen and atomic bombs in quantity as 
well as the means to deliver them. 

Following problems with several types of 
aircraft (i.e. the Vickers Swiff) and much 
criticism of the guided weapons programme, 
great efforts have been made to overhaul the 
Ministry of Supply purchasing system for 
aircraft and speed delivery of new types. 

Top priority has gone to the V-bombers 
and to guided missiles. Va/iant bombers are 
now working-up with squadrons, and the more 
advanced Victor and Vulcan will become avail- 
able next year. The introducion of these air- 
craft has caused a major upheaval in the R.A.F. 


In large-scale production for and in service with the 
R.A.F. is the Hawker Hunter (Marks 1 and 2) single- 
seater fighter. 
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Bomber Command has been combed for 
first class pilots and navigators to transfer to 
V-bombers. The weapons to be used and the 
whole of the aircraft’s internal equipment are 
so radically altered compared with the Lincoln 
and the Boeing B-29 Superfortress and even the 
English Electric Canberra that training has 
become one of the biggest headaches. 

An interesting recent development is the 
placing of an order by the R.A.F. for the 
Canberra PR.9 which will be able to operate 
well above the ceiling of current fighters. The 
high altitude photographic side of the R.A.F. 
has long been neglected, and the PR.9 will 
be used in conjunction with the V-bombers. 

While much effort has been expended on 
guided missile research and development, this 
is not yet reflected in large-scale production. 
But the Government has revealed that Britain 
is eventually to have a “push button” air 
defence with a close-set long range radar chain 
automatically firing and guiding weapons to 
their target via control centres and electronic 
computers. 

For the present the R.A.F. has to be content 
with the first types of air-to-air guided missiles, 
which are now in production and should be 
in service early next year. 

Fighter Command has completed its expan- 
sion and base construction programme. Follow- 
ing the Swift disappointment, re-equipping with 
the Hawker /H/uanier interceptors has gone 
ahead at an accelerated rate. 

There have been delays with the Gloster 
Javelin all-weather fighter, and aerodynamic 
improvements and other modifications have 
produced a new mark of the aircraft which 
has already been ordered into production and 
will replace a cut-back in orders for the 
Javelin FAW.1. The earlier Javelin wil go into 
service late this year and will replace night 
fighter Mefveors. 

For the future Fighter Command has an 
ambitious programme involving the super- 
sonic English Electric P.1. of which a pre- 
production batch is now on the line; a thin- 
wing O/ympus-powered two-seat Javelin replace- 
ment; and a supersonic mixed-power-plant 
interceptor which according to recent releases 
may have the Gyron turbine plus the Spectre 
rocket. 

Coastal Command is fully re-equipped with 
Shackleton MK.2 anti-submarine patrol aircraft 
and later will receive the improved Shackleton 
MK.3 and the two-seat Short Seamew for 
coastal patrol. 

A batch of Hunting Percival Jet Provosts will 
shortly start Flying Training Command on 
evaluating the “all-through”’ jet trainer theory. 

There has been no significant change in 
Transport Command during the year, but its 
prospects are much brighter than at any other 









Avro Shackleton Mk 2 anti-submarine patrol aircraft now 
equip R.A.F. Coastal Command squadrons. Mk 3’s will 
follow later. 





The Short Seamew light anti-submarine aircraft is on 
order for both R.A.F. Coastal Command and the Royal 
Navy. 





Deliveries of Blackburn Beverley transports to the R.A.F. 
will start shortly. 


time in the post-war period. The Vickers 1000 
is on order and the prototype will fly next 
year, deliveries of the Bever/ey will commence 
shortly, and there are rumours that a very- 
long-range cargo-troop transport may be 
acquired, and with this the name of the Britan- 
nia 250 LR has been linked. 

Since the war the Feet Air Arm has suffered 
somewhat of an eclipse, and the past year has 
not brought any great encouragement to this 
branch of the Service. 

Major duties are now combating submarines, 
protecting the fleet and some limited attack 




















The Hawker Seahawk now is the standard fighter and fighter-bomber of the Royal Navy. 









duties. Re-equipment with the Seahawk fighter 
has gone on steadily, and most piston-engined 
fighters have been withdrawn from service, 
except a few with the R.N.V.R. air squadrons. 
The latest versions of the Seahawk are now 
equipped to fulfil fighter and fighter-bomber 


roles. 





The Short Seamew undergoes deck trials. 


Night fighter squadrons now have the two- 
seat Sea Venom, but in the strike category there 
are still only two squadrons in the whole of the 
Fleet Air Arm, equipped with Westland 
Wyverns, which are limited in their perform- 
ance. The Fairey Gannet is now in standard 
use for anti-submarine work, but the R.N.V.R. 
anti-submarine units look as though they will 
have to put up with the obsolete piston- 
engined Firefly for a long time to come. Some 
Westland-built and American-imported heli- 
copters are now available for search, but there 
seems to have been delay in finalising the 
design and the equipment for the new Bristol 
191 twin rotor anti-submarine helicopter which 
is on order for the Fleet. 

On forward planning: the Navy has ordered 
the DH-110 to replace the Sea Venom and the 
Vickers N-113 supersonic fighter, also with 
two Avons, to replace the Seahawk. It is ru- 
moured that an advanced jet strike aircraft is 
to be procured. Speed of modernisation is now 
the vital factor in the future health and size 
of the Fleet Air Arm. 
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, ais CRUISING CON- 
1ed TAKE-OFF POWER MAX. CONTIN. POWER DIMENSIONS DRY WEIGHT |sympTioN(max) 
ice, MAKER AND TYPE | Length | yng oo Bore x stroke | Swept volume Ibs./H.P.h. or 
ns. HP Ibs. r.p.m. HP Ibs rp. m, onan eens ee . Ibs ibs /Ib ‘.. 

inches inches inches cu. ins. 
OW — | 
ber 
Piston Engines 
Alvis Leonides 502/5 (Mk. 125) 570 — | 3,000 455 _ | 2,900 54.4” 41.5” 4.84.41” 718.6 796 0.50 
Alvis Leonides 524/1 (Mk. 173) 540 — | 3,200 385 - | 2,800 32.83” | 41.5” 4.8 x 4.41” 718.6 642 0.49 
Alvis Leonides Major A. LE. M. 1-1 870 -~ | 3,000 700 — | 2,900 70.896” | 38.925” 4.84.41" | 1,117.8 1,150 0.50 
Blackburn Bombardier 702 180 | — | 2,600 1568 | — 2,300 45.3” | 17.2 31.1"! 4.8 x5.5” 398 350 0.46 
Bristol Centaurus 18 2,550 | — | 2,700 1,600/1,745 | = | 2,400 74.6” 55.3” 5.75 x 7.0” 3,270 2,900 0.43 
Bristol Centaurus 661 2,625/2,700; — 2,800 1,575/1,675 — | 2,400 74.6" | 56.6” | 5.75 x 7.0” 3,270 3,460 0.43 
Bristol Hercules 230/730 1,925/2,000 — | 2,800 1,270 aa 2,400 63” | 52” 5.75 x 6.5” 2,360 2,100 0.43 
De Havilland Gipsy Major 10-2 145 _ 2,550 136/142 — | 2,400 42.1” 20.1 x 30.6”! 4.65 x 5.51” 374 325 appr. 0.55 
De Havilland Gipsy Major 200 200 _ — _ — = — - _ — ~ 
De Havilland Gipsy Queen 30-2 240/250 — | 2,500 240/250 | — 2,500 61.5” 19.6 x 33.0” — 622 525 0.54 
De Havilland Gipsy Queen 70-2 365/380 aes | 3,000 340/355 ee 2,700 71.75” 19.6 x33.0" rye 622 690 0.46 
| | . 
Rolls-Royce Merlin 35 1,280 |i- 3,000 1,100 — 2,650 75” 33.6 x 49.1") 5.4 x 6.0” 1,647 1,515 0.50 
Rolls-Royce Griffon 57 2500 | — 2,750 1,510 — | 2,600 83.5" | - | 6.0 x6.6” 2,240 2,100 0.43 
Gas Turbines | Summation — 
Armstrong Siddeley Adder ASA. 1 — | 1,050 15,000 _ 870 | 14,250 87” | 29° 5.35 :1 Axial 600 1.025 
Armstrong Siddeley Viper ASV. 3 _ 1,640 13,400 _ | 1,400 12,700 83” | 23.25” 3.5:1 | Axial 365 1.097 
Armstrong Siddeley Viper ASV. 4 _ 1,750 _ _ ji — ~_ = | — _ Axial — 
Armstrong Siddeley Viper ASV. 5 _ 1,640 _ = — _ 65.4" | 28” _ Axial 465 1.09 
Armstrong Siddeley Viper ASV. 6 _ 1,900 _ =a | ~ —_ _ _ | Axial — 1.10 
Armstrong Siddeley Viper ASV. 10 — 2,300 on _ | = _ _ —_ _ Axial _ — 
1O- Armstrong Siddeley Sapphire ASSa. 6 ri 8,600 _ ;— _ of | 37.4” _ Axial 2,700 0.85 
; | } 
“re Armstrong Siddeley Sapphire ASSa. 7 _ 10,200 _ _ —_ _ appr. | 37.4” _ Axial 3,075 _ 
he Armstrong Siddeley Sapphire ASSa. 9 — — — _ — _ = | _ _ Axial _ — 
nd Armstrong Siddeley Python ASP. 3 4,110 _ 8,000 3300+ | — 7,800 123” 54.5” 5.35:1 Axial 3,450 0.81 
m- Armstrong Siddeley Mamba ASM. 3 1,475 -_ 15,000 1,185 ; o— 14,500 al 29” 5.35 : 1 Axial 780 0.67 
rd Armstrong Siddeley Mamba ASM. 5 1,590 - — a= — — =. 33” 5.365: 1 Axial 820 _ 
R. Armstrong Siddeley Mamba ASM. 6 1590+ | — - _ — _ — | _ _ Axial —_ ~ 
, Armstrong Siddeley — | - 52.8 x 5.35 : 1 Axial 2,170 appr. 0.7 
rill Double Mamba ASMD. 1 2,950 15,000 2,350+ 14,500 101.8” | 43.85” | 
n- Armstrong Siddeley appr. ;— _ _ _ _ 101.8” | 52.8 x 5.35:1 Axial ~ appr. 0.7 
Double Mamba ASMD. 3 3,100 | 43.85” 
ne Bristol Olympus BOL. 1/2 A — 9,750+ _- = | -- — 124” 40” | ee Axial 3,520 0.766 
li- Bristol Olympus BOL. 1/2C 11,000 _ — 9,600 — - — _ Axial _ —_ 
Bristol Orpheus BOr. 1 _ | 4,000/ _ =_ = _ _ _ _ Axial _ _ 
re 5,000+ | 
Bristol Proteus 755 4,150 —_ 11,100 3,680 — 9,500 100.6” | 39.5” 7at% Axial+ 3,000 0.64 
he Radial 
Bristol BE-25 4000+ | — | -~ appr. ss sa ie: | _ 10:1 Axial+ a appr. 
ol 3,500 Axial 0.40 
ch De Havilland Goblin 35 _ 3,500 | 10,750 — | 2,950 | 10,250 | 100.5” | 49.9” | @iaa Radial 1,630 1.16 
De Havilland Ghost 48 Mk. 2 _ 5,100+ 10,350 — 4,300 9,750 116” | 53” 4.5:1 Radial omer. 1.10 
De Havilland Gyron DGy.1 = 16,000+| - _ a — 40” + _ Axial _ = 
ed De Havilland Gyron Junior - | appr. — — — _ — _ _ Axial _ — 
he | 8,000 
Napier Eland NE/. 1/NE/. 3 3,000+ Gwe 12,500 2,340 — 12,000 105” 36” T7877 Axial 1,575 0.66 
th Napier Eland NEI. 4 appr. | — | _ “= | _ — _ _ Axial _ _ 
4,000 | | | 
u- Napier Oryx NOr. 1 750 — | 21,900 610 | — | 21,000 83.5” 19.25” — | Axial+ appr. 0.735 
: G.H.P. | G.H.P. | | } Axial 500 
od Rolls-Royce Derwent 8 — 3,600 14,700 _ 3,090 14,100 83” 43” 4.0 :1 Radial 1,280 1.03 
Ww Rolls-Royce Nene 102 _ 5,100 | 12,500 _- 4,090 11,800 96.8" | 49.5” 4.0 :1 Radial —_. - 
Ze Rolls-Royce Nene RN. 6 - 5,400 _ _ — | _ — | _ _ Radial _ - 
Rolls-Royce Avon RA.7/RA.7R _ 7,500/ | 7,950 _ ao 102”/ | 42.2” -—- Axial 2,460/ — 
9,500 | = 4 2,960 
Rolls-Royce Avon RA. 14 — 9,500 | —_ — — os 113.3” | 41.5” -- Axial 2,860 - 
Rolls-Royce Avon RA. 21 ~ 8,050 _ _ - _ 102” | 42.2” - Axial 2,460 _- 
Rolls-Royce Avon RA. 26/RA. 28 _— 10,000 | _ _ — _ — _ _ Axial cos. - 
| | ’ 
Rolls-Royce Avon RA. 29 - 10,500 - _ _ - - ~ = Axial s = 
Rolls-Royce Soar RSr. 2 a 1,810 _ — — — 62.75” 15.8” — Axial 275 = 
Rolls-Royce Dart 506 1,400 +365 | 14,500 1,120 +295 13,800 95.13” | 37.9” $5 :1 Radial omer. 0.655 
Rolls-Royce Dart 510 1,600 +365 | = ~ -_ oe - = = Radial = = 
Rolls-Royce Dart RDa.7 1,800/2,000 = i _- _ _ _ _ _ | Radial _ — 
= -- _ — | _ — _ _ = ‘, _ 
Rolls-Royce RB. 109 4,020 | sia } | | one 
Rolls-Royce Conway RCo. 2 _ 13,000+ | = = ms “ = - = By-pass = (appr.0.7?) 
Rolls-Royce Conway RCo. 5 — ee | _ _ | = - * - = By-pass - = 
Rocket Motors and Pulse-jets 
Armstrong Siddeley Snarler ASSn.1 _ | 2,000 - _ - - - - ~ = 215 = 
Armstrong Siddeley Screamer ~~ | = = * | = ss - = = = = a 
De Havilland Super Sprite _ yy ~ - _ ~ = = = = 600 cg 
De Havilland Spectre DSpe. 1, 2, 3, 4,5 - - = - | — | ae saad = | = -_ = _ 
Saunders-Roe pulse-jet >) = = _- - a 47.5” | 5.5” | = - 15.5 2.0 
Saunders-Roe pulse-jet 120 | - = _ | a - -» = | = - - 
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POWER PLANT DIMENSIONS WEIGHTS PERFORMANCE 
AIRCRAFT TYPE | Win Tax | max. | | 
AND MANUFACTURER Take-off power Span Length | ives Empty | Gross | payload Vmax | Veruise | limb | Ceiling Range 
Type . = 
H. P. Ibs. ft. in ft. in. $q. ft. Ibs. Ibs. Ibs. m.p.h. m.p.h. f.p.m ft. | miles 
Transport Aircraft 
Aviation Traders Accountant 2 x Rolls-Royce Dart RDa. 6/510 2 x 1,700 _ 77'6 57’ 6” 600 13,110- 24,000- 7,500- — 220- _ 30,000 1,2504 
13,650 | 26,000 |10,000+ 250 
Blackburn & General Aircraft 4 x Bristol Centaurus 173 4 x 2,850 — 162’0”  99'2” 2,916 78,900 |135,000 |54,000 238 appr — |45,000- | up to 
Beverley | 185 20,000 | 1,600 
Bristol Britannia 250 & 250 L.R. 4 x Bristol Proteus 755 44,150 _ 142’ 3” |124’3” 2,075 _ 155,000—' 36,000 - appr — |20,000- | upto 
165, | 390 |35,000 | ppRr. 
| | 4,5 
Bristol Britannia 300 & 300 L.R. 4 x Bristol Proteus 755 4x 4,150 _ 142’ 3” |124’ 3” | 2,075 —  |155,000-|36,000 - appr — /20,000- | upto 
| 1165,000 | | 390 35,000 | by 
Bristol 170 Freighter Mk. 32 2 x Bristol Hercules 734 2 x 1,980 — 108’ 0” | 73’ 6” | 1,487 29,400 44,000 | appr. appr. 190 1,350 (23,000 | up to 
|11,000 220 by -{ 
De Havilland Comet 2 4 x Rolls-Royce Avon 502 — 4x7,000 |115'0” | 96°00” | 2,015 — 120,000 '13,500 _ 490 _- |40,000 2/2004 
| | 
De Havilland Comet 4 4 x Rolls-Royce Avon RA. 29 _ 410,500} — - — | 90,000 |152,500 | 16,850 _ —- | — {40,000 | 2,8704 
} 
De Havilland 2 x De Havilland 2 x 380 _ 57’ 0” | 39’ 3” 335 5,750 | 8,800 1,800 - 180 920 |19,400 1,150 
Dove 5 & Dove 6 Gipsy Queen 70-2 | | 
| | 
De Havilland Heron 2 4 x De Havilland 4x 250 — 71’ 6” | 48 6” 499 8,150 | 13,000 | 3,050 _ 183 | 1,140 /|18,000 appr. 
Gipsy Queen 30-2 1,250 
Handley Page (Reading) 4 x Alvis Leonides Major 4x 870 -- 95’ 0” | 70’ 3” 882 19,840 | 34,000 |10,705 _ 230+ | 1,125 |24,500 1,500- 
Herald | | | 2,000 
Hunting Percival Prince 5 2 x Alvis Leonides 503/4 2 x 540/560 | _ 64’6” | 46’ 0" 400 | 12,500 | 4,000 220 191 | 1,380 |22,600 1,160 
Hunting Percival P. 87 Napier Oryx (?) _ _ 92’ 0” — _ — | appr.| — -- appr — a | 
| 26,000 | 265 | 
Scottish Aviation 2 x Alvis Leonides 503/8 2x570 — 76’ 6” | 45’ 8” 657 9,075 | 13,500 | 3,008 - appr 880 _ 620 
Twin Pioneer 160 
Vickers-Armstrongs 4 x Rolls-Royce Dart RDa. 3/505 4 x 1,550 = 93’ 8.5”! 81’ 2” 963 appr. | 58,500 (12,650 _ appr 1,200 128,300 | appr. 
Viscount 701 35,350 330 | 2,000 
Vickers-Armstrongs 4 x Rolls-Royce Dart RDa. 6/510 4 x 1,700 _ 93’ 8.5") 81’ 2” 963 | 35,100 | 60,000 12,800 ~- appr. | 1,280 /27,500 | 2,200 
Viscount 700 D 320 
Vickers-Armstrongs 4 x Rolls-Royce Dart RDa. 6/510 4x 1,700 _- 93’ 8.5”) 85’ 0” 963 | 37,800 62,000 | 14,200 _- appr. - _ 1,960 
Viscount 802 320 
Vickers-Armstrongs 4 x Rolls-Royce RB. 109 or 4 x 4,200 _ _ — _ a= - _ — _ = _ a 
Viscount successor Napier Super Eland | 
Vickers 1000 4 x Rolls-Royce Conway - 4 xXappr appr appr _ appr. _ = 550- —- |=— = 
15,000 140’ 146’ 200,000 600 
Trainers and 
Communications Aircraft 
Auster J. 5F Aiglet Trainer 1 x De Havilland Gipsy Major 1 1x 130 - 32’ 0” | 23’ 2.5”; 163.5 1,320 oe — 132 110 710 = |13,500 500 
- | 
Auster J. 8L 1 x De Havilland Gipsy Major 10 1x 145 —_ _ _ - _ 129 117 840 |13,700 4 
Auster B. 8 (Crop Duster) 1 x Continental 1 x 225 _ 42’ 0” | 27’5 — — _ _ — 110 = - - 
Auster AOP.9 1x Blackburn Bombardier 203 1 x 180 _ 36’ 5” | 23'8.5"| 197.6 1,558 2130; — 127 110 920 118,500 240 
Avro 707 C 1 x Rolls-Royce Derwent _ 13,500 | 34’2” | 42’ 9” - - _ _ _ _ _ - - 
De Havilland Chipmunk T. 10 1 x De Havilland Gipsy Major 8 1x 145 _ 34’ 4” | 25'5 172.2 1,425 ra _ 138 119 840 15,800 “om 
; 
De Havilland 1 x De Havilland Goblin 35 _ 13,500 | 38°0” 34’ 6” 262 7,150 | 11,150-- -- 540+ appr 4,500 (40,000 | 850- 
Vampire Trainer T.11 12,920 350 1,200 
Fairey Gannet T. 2 1x Armstrong Siddeley 1 X appr _ 54’ 4” | 43'0° appr i appr. _ appr = - _ - 
Double Mamba ASMD. 3 100+ 400 18,000 | 
English Electric Canberra T. 4 2 x Rolls-Royce Avon - 2 "oer 64’ 0” | 65’ 6” 960 —_ — — a _ — = =— 
4 | 
! 
Hawker Two-Seat Hunter 1 x Rolls-Royce Avon - — 33’ 7” | 48’ 0" i _ — —_ _ _ — — | - 
Hunting Percival P. 56 1x Alvis Leonides 25 1 x 550 _ 35’ 2 29’ 0 214 3,350 4,400 _ 200 177 | 2,200 {22,500 660 
Provost T.1 | | | 
Hunting Percival P. 84 1x Armstrong Siddeley - 11,640 | 35°5” | 31’11”| appr _ 5,950-| — 325 _ 2,520 |31,000 | — 
Jet Provost T.1 Viper AVS. 5 215 6,750 
Hunting Percival Sea Prince T.1 2x Alvis Leonides 25 2x 550 — 56’ 0” | 46’3” | 365 8,850 11,850 _ appr 180 1,400 (20,000 | appr. 
1 x Alvis Leonides 502/4 1 x 540 - 49’ 9” | 34’7” | 390 3,830 5,400 900 162 135 — (23,000 425 


Scottish Aviation 
Pioneer CC.1 
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POWER PLANT DIMENSIONS WEIGHTS PERFORMANCE 
AIRCRAFT TYPE ~ , a ——__—_——— ae weed 9 = — r am eg oo = 
AND MANUFACTURER Take-off power Span | Length | oes Empty | Gross | elie’ Vmax Verulse | climb | Ceiling | Range 
Type <--- — - -- a a - ~— - - 
l l l 
H. P. Ibs. ft. in, ft.in. | sq. ft. Ibs. | Ibs | Ibs. m.p.h. } mph. f.p.m. ft. miles 
| 
| 
| | 
Fighters and Bombers | | 
| | | | 
Avro Shackleton MR. 3 4 x Rolls-Royce Griffon 67 | 42,450 ~ 120’ 0” | = 1,421 — /|80,000+; — appr. j;— a _ _ 
300 
| 
Avro Vulcan B.1 4 x Bristol Olympus 101 _ | 4%x11,000} 99’ 0” | 97’ 1” | — - jy og - 600+ _ —  |50,000+ | (5,000 ?) 
,000 | | 
De Havilland Venom FB. 4 1 x De Havilland Ghost 103 - 14,850 | 41’9” | 330” 279 = appr. | aa appr. | _ appr. (50,000 — 
15,000 | 600 | 10,000 
De Havilland Venom NF. 3 1 x De Havilland Ghost 103 _ 14,850 | 41°9" | 35°3” | 279 — |(15,000; — appr. — | appr. {50,000 = 
| | +?) 600 | | 8,700 
| | | | | 
De Havilland D. H. 110 2 x Rolls-Royce Avon - | 2xappr. | 51’ 0” | 52’ 18") appr. = | appr. | oo about _ — - | — _ 
| , | 550 | 30,000 Mach1 | } 
| | | | | 
English Electric P.1A/P.1B 2x Armstrong Siddeley — | 2x 8,300+ —- }/—]-—_- -|- a upto | — - _ - 
Sapphire Mach 1.5 | 
| | | 
English Electric Canberra B. 6 2 x Rolls-Royce Avon RA. 7 _ 27,500 | 64’ 0” | 65’ 6” | 960 — | (appr. } — about | = = as 
| | 
| | aa 4 | | 
English Electric Canberra PR. 7 2 x Rolls-Royce Avon RA. 7 - | 2x7,500 | 640” | 65’6” | 960 — | (appr.| — about | - | — 7 
— 600 
| | | | | 
English Electric Canberra B. 8 2 x Rolls-Royce Avon RA. 7 — 27,500 | 64’0” | 65'6” | 960 — | (appr. | = about _ - | — - 
| } = | 600 
English Electric Canberra PR. 9 2 x Rolls-Royce Avon ~_ - 6 | 6 — «(| 604 | — oo | «= - - ~ os - 
Fairey Gannet AS. 1 1x Armstrong Siddeley 1 x 3,100 _ 54’ 4” | 43'0" | appr. = appr. _ appr. _ _ _ _ 
Double Mamba ASMD. 3 400 18, 300 
Fairey FD-2 1 x Rolls-Royce Avon - 1 x 10,000 a _ _ —_ _ Mach 1+ =~ -_ a a 
| 
Folland Fo. 141 Gnat 1 x Bristol Orpheus _ 14,850 | appr. | appr. _ = appr. a Mach 1.2 _ appr '50,000+ = 
21’ 30’ 6,000 10,000 
Gloster Javelin FAW. 1 2 x Armstrong Siddeley - | 28,300+ | 52’ appr. | 900+ — | appr. _— appr. _ appr - 
Sapphire 57’ | 35,000 720 |60,000 
Gloster Jave/in successor 2 x Bristol Olympus (?) - (2x a ans i os - i oe = ol be | an a 
Handley Page Victor B. 1 4x Armstrong Siddeley - | 4x8,300+ |110' 0” (114 11” a _ 150,000 - appr. > — | appr. | (upto 
Sapphire + 600 155,000 | 4,500?) 
Hawker Hunter F.1 & F.4 1 x Rolls-Royce Avon - 7,500/8,000 | 337” | 45'9” | appr _ _ _ Mach 1+ - — _ _ 
(RA. 7/RA. 20 Series ?) 340 
Hawker Hunter F.2 & F.5 1x Armstrong Siddeley - 8,000/8,300 | 33’ 7” 45'9” | appr _ —_ —_ Mach 1+ — _ me mee 
Sapphire 340 
Hawker Hunter F.6 1 x Rolls-Royce Avon - | 1x 10,000+} 33’ 7” = oo _ _ _ Mach 1+ —_ a ia ~_ 
(RA. 20 Series ?) 
Hawker Sea Hawk FGA. 4 1 x Rolls-Royce Nene 4 - 15,000 | 39°0” | 39’ 7” 278 _ 12,000-| — 600+ _ appr. | appr. | — 
14,000 ,000 (50,000 | 
Short Seamew AS. 1 1x fmebons Siddeley 1x 1,590+ | _ 55’ | 41’ appr. wert appr. _ - -_ one “a = 
Mamba ASM. 6 | 290 | 14,000 | 
| | | | | 
Vickers-Supermarine 1 x Rolls-Royce Avon ad - 32’ 4” | 41°6” | appr. - — _ _ _ —_ = | im 
Swift FR. ? 
Vickers N. 113 2 x Rolls-Royce Avon “= | 2 x 10,000+ _ _ _ - _ _ Mach 1+ _ _ a | 
| | 
Vickers-Armstrongs 4 x Rolls-Royce Avon (RA. 287) | aad | 4 x 10,000+/114’ 4” |108’ 3” — — |120,000-| — _ _ = _ _ 
Valiant B. 1 130,000 
| | | 
| | | 
‘ Rotor- Rotor 
Rotary-wing Aircraft | Diameter | Disc Area 
Bristol 171 Sycamore 4 1 x Alvis Leonides 524/1 1 x 520 - 48’ 7” | 462” | 1,860 | 3,980- | 5,400+)| appr. 125 90 1,300 (15,500 260- 
4,150 | 700 370 
Bristol 173 Mark 3 2 x Alvis Leonides Major 2 x 870 — 48'7” | 55°2” | 3,720 | 9,330 | 13,500- — 150+ 130+ | appr. |18,000+; — 
14,500 | 2,000 
Bristol 191 2 x Alvis Leonides Major or _ _ _ _ - _ —_— | «= a _ =~ -_ | 
2 turbojets | | 
Fairey Rotodyne 2 x Napier Eland | 23,150 | _ 90’ _ 6,440 — | 33,000 |11,000 appr. 150+ _ — | appr 
| 200 
Fairey ultra-light helicopter 1 x Blackburn-Turboméca | _ _ = _ - a - -_ ia a _ van ae 
Palouste 
Hunting Percival P. 74 2 x Napier Oryx | 2 x750 ~- - - - — | a200/ — ~ 120 - “ “ 
g.h.p 
Saunders-Roe Skeeter 6 1 x De Havilland | 1x2 =~ 32’ 0” — 804 — | appr. _ 107 | 104 1,115 | appr. 235 
Gipsy Major 200 | | 2,150-) | 12,300 
| 2,200 
Westland S-51 1 x Alvis Leonides 521/1 1x 540 — 49’ 0” | 576” | 1,885 4,300 | 5,700-; — 100+ | 85 | 1,050+/14,500+/ 300 
| | | 5,870 | 
Westland S-55 1 x Pratt & Whitney R-1340 | 1 x 600 _ 53’ 0” | 62’ 1 5” 2,210 4,780 | 7,500 110 86 | 1,130 12,000+/ 300 
| | | | | 
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Commercial services with single-engined helicopters will be “‘no more than experimental’’, the author says. British 
European Airways opened such experimental services between London Airport and the South Bank helicopter site 
early in August, using Westland-Sikorsky S-55 machines. 


The Future of the Civil Helicopter in Britain 


BY RAOUL HAFNER, CHIEF DESIGNER, HELICOPTERS 


THE BRISTOL 


O.. does not need to be an insuperable 
optimist to conclude, in observing the current 
aviation scene, that in a few short years the 
helicopter will play an important rdle in civil 
air transport. I am certain that in Britain—not 
to mention other countries—we shall soon see 
the twin-engined helicopter developed to the 
point where it is capable of operating city- 
centre to city-centre services. As I see it, this 
type of machine will have an all-up weight of 
about 15,000 Ib. and will carry about 16 passen- 
gers in first-class standards of comfort. 

While the day of 50- or 60-seat civil heli- 
copters will assuredly come, I feel that it is a 


AEROPLANE COMPANY 


stage or two further ahead. On the other hand, 
I think we shall not make any substantial 
progress in the sphere of passenger transport 
by thinking in terms of single-engined ma- 
chines. Services employing helicopters of this 
type are no more than experimental. They may 
serve a useful purpose in crew training, in 
accustoming the public to the general idea of 
helicopter services, and in developing the 
administrative side, but they constitute no more 
than a mere scratching of the surface. 

To operate over cities we must use multi- 
engined machines capable of safe flight with 
one engine inoperative, and of making their 








Farnborough 





way in this emergency to the normal city- 
centre landing ground or to a suitable landing 
area outside the city boundaries. 

Turbine-powered machines of the type 
which I have in mind may well be available by 
about 1960. The standard of their accommo- 
dation aimed at should be that of a first-class 
airliner. There should be a galley and a steward. 
The ideal stage length would be of the order of 
200 miles, and the London—Paris route, for 
example, would be admirably served by heli- 
copter. In this case the advantage of flying 
from city centre to city centre is particularly 
great, obviating at each end the journey to or 
from the main airport. 


Obviously there is no prospect within the 
foreseeable future of fixed wing aircraft being 
developed to a point where they could be 
competitive over this short stage. The heli- 
copter, on the other hand, is clearly capable of 
achieving still higher cruising speeds. 


And this introduces the subject of the 
compound helicopter, the aircraft which com- 
bines the use of rotors with auxiliary wings. 
These wings are capable of adding at least 
another 20 knots to forward speed, an increase 
which has, of course, an immediate effect on 
operating costs. The wings may involve a 
certain weight penalty which would probably 
mean the sacrifice of one passenger seat, but 
the overall result of the increased speed is to 
bring down the cost in inverse proportion. 
(There is, on the other hand, no point in 
installing auxiliary wings for shorter journeys; 
over these stages they have no chance to earn 
their upkeep.) 

But the same type of helicopter, without 
auxiliary wings, will be quite capable of 
operating shorter haul services with higher 
density seating accommodating some 26 pas- 
sengers. In this case the layout would be 
arranged something on the lines of the old 


City-centre to city-centre services will first be operated by twin-engined helicopters carrying about 16 passengers, such as the tandem-rotor Bristol 173, according to the author. 


For military purposes, however, both the Americans and the Russians have already developed much larger machines. 

































street-car, with the passengers having their 
backs to the windows and facing each other 
across the aircraft. The direct operating cost 
of such an aircraft in this role should work out 
at about 5s. 10d. per ton-mile, which would 
mean fares of about 10d. to 1s. per mile. When 
machines of this type are firmly established in 
service, when they are as familiar as tube trains 
or buses, and when the nucleus of a helicopter- 
travelling public has been built up, there will be 
time to consider the potential demand for bigger 
machines of up to about 50 seats. 


Iam sure there is no doubt of the future need 
for the larger machine. But I am equally sure 
that its development and introduction into 
service must be a gradual process, conditioned 
by the experience acquired and a period of 
“familiarisation” for the travelling public. There 
is no reason why these aircraft, when they 
arrive, should not bring fares down to about 
5d. or 6d. per mile. They would not neces- 
sarily dispose of the need for smaller heli- 
copters; these will always be required for the 
feeder lines, the less busy routes where the 
traffic potential does not justify bigger aircraft. 

It is fascinating to consider the type of 
landing ground which we shall need in order 
to establish a network of helicopter services 
linking city centres. It will be, I am sure, in the 
form of a roof-top station, for only in this way 
shall we be able to ensure freedom in approach 
and departure. Equally important, we shall thus 
be able finally to dispose of the bugbear of 
noise of which we have heard so much. 


Quite apart from the fact that roof-level 
landing and take-off would in themselves 
mitigate noise, we should be able to introduce 
other measures. Perhaps one of the most 
effective would be a sound barrier—I use the 
term in the literal and less familiar sense—in the 
form of a system of baffling installed on the 
edges of the roof atan angle of about 20 degrees. 





















See 
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avg 


A compound helicopter designed to meet B.E.A.’s inter-city ‘‘Rotor-Coach” requirements will be the 40 —50 seater 
Fairey Rotodyne, powered by two Napier Eland turboprops and featuring large lifting surfaces. It will not be ready for 


several years, however. 


Helicopters would in fact be landing in a kind 
of rectangular tray with upturned edges. The 
result would be to give the top of the building 
ot buildings on which the landing ground was 
situated something of the outswept silhouette 
of an aircraft carrier. An important point to 
remember here is that carriers are built on 
these lines not merely to extend the deck or 
landing area; the arrangement is most effective 
in curbing turbulence over the deck and it is 
obvious that our projected sound-barrier 
would serve much the same purpose for a roof- 
top helicopter landing-ground. 

In adapting existing buildings to provide 
landing points, a particularly attractive arrange- 
ment would be to bridge two adjacent blocks, 
with the gap between the two illuminated by 
artificial lighting and converted into a kind of 
arcade. An even better method would be to 
site the helicopter landing ground on the top of 
a railway station. I visualise the ideal heli-stop, 
in fact, as a three-deck building serving as a 


The Bristol 173 was for a period fitted with auxiliary wings for flight research. According to Hafner, this modification 
can add about 20 knots to a helicopter’s cruising speed. 
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terminal for trains, buses and _ helicopters. 
Trains would be at the lowest level, buses in 
the middle, and helicopters on the roof-top. 
Within an area no greater than is already 
occupied by the main city terminals of our 
railways we would be combining facilities for 
all three types of inland transport and so 
achieving that process of integration which I 
feel is essential if we are to allow the helicopter 
to serve its true purpose. 

For purely internal services the traffic 
potential might develop to an extent that would 
enable us to dispense with the need for time- 
tables and booking. The demand may well 
prove so great that helicopter services may be 
organised with almost the frequency of tube 
train services. In this case passengers would not 
have to bother about advance booking. They 
would arrive at the heli-stop as and when they 
wished to travel. If one aircraft had just left 
they would wait for the next. There would be, 
in other words, a continuous stream of passen- 
gers, with the overflow from one service 
helping to make up the next. 


In considering the economics of helicopter 
operations, we must always remember that all 
forms of transport are uneconomic and indeed 
some are extravagant. The motor-car, starting 
off with an engine of about 40 h.p. at once 
brought a method of travel much more 
expensive than anything else known at the 
time. But the fact that it was and has remained 
expensive has not prevented its use increasing 
to a stage which is causing us one of our 
biggest domestic headaches. We now have cars 
with engines of more than 200h. p. Surely it is 
only anticipating logical development to foresee 
and to cater for the day when a transport form 
using power units of 500 h.p. and upwards 
becomes almost as everyday an affair as a bus 
or tube. 
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Early British Rocket Test Vehicle with triple booster rockets. 


CTV-5 (Control Test Vehicle) with several boosters, designed for control tests at high 
altitude. 


Experimental installation for aerodynamic tests in the supersonic and transonic ranges: 
winged rocket body with its own power plant and conventional tail; twin boosters. 


Semi-active homing head for a General Purpose Vehicle, developed by the Royal Air- 
craft Establishment and Elliott Brothers, London. 


The next step in development, a GPV (General Purpose Vehicle), forerunner of an 
Armstrong-Whitworth surface-to-air rocket for use on warships. 


The rocket model without its booster. It was used, for example, for measuring stability 
at high speed, a timing switch operating the control surfaces and the angular acceleration 
measured by accelerometers being transmitted by radio to the ground station. 


After “‘burn-out’’ the experimental models launched at Aberporth —here a Rocket 
Test Vehicle —come down in the sea, but are recovered by means of their parachute 
and floating balloon. 
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Preview of the 
1955 
Turin Show 


BY INTERAVIA’S ROME CORRESPONDENT 


The Fifth International Engineering Show at Turin will be held in the 
Palazzo di Esposizioni (Valentino) from September 28th to October 9th, 
1955. Described by Count Giancarlo Camerana, Chairman of the Organi- 
zing Committee, as a “representative review of engineering progress”, 
it is not designed to compete with the Milan Industries Fair but to pro- 
vide a general picture of industrial development in Italy. 

Dr. Giancarlo Count Came- 
rana, Chairman of the 


Turin International Engi- 
neering Show (left). 


Engineer Daniele A. De- 
rossi, Vice-Chairman of the 
Show and President of 
Microtecnica. 





It is interesting to note that the aircraft industry’s products are taking 
an increasingly prominent place at the Turin Show, under the leadership 
of the Associazione Imprese Aeronautiche (Aircraft Industry Association). 


The following is a brief account of these exhibitors and their products. 


The Air Section of the Italian Defence Ministry will this year be showing 
a model of a modern airport, chiefly to illustrate the operation of elec- 
tronic aids to landing approach: Ground Controlled Approach, Instru- 
ment Landing System, VOR, MF radio range (RNG), non-directional 
beacon (NDB), and D/F, R/T and teleprinter equipment. 

Fiat (Turin) is presenting scale models (1:10) of its latest jet aircraft 
types: G.82 two-seat trainer, G.91 single-seat light ground attack air- 
craft, F-86K all-weather single-seat fighter (North American licence). 
Other exhibits on the Fiat stand will include components for the Ghost 
turbojet and a cut-away model of the engine; the Fiat 5006 and 5010 


variable pitch propellers; an ultrasonic device to detect hidden flaws in 
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Aerfer’s 


Tail parts for N.A.T.O.’s Republic F-84G fighter-bomber in production at 
Pomigliano d’Arco plant. 





Model of the Agusta-Zappata AZ.8 four-engined transport (engines: Alvis Leonides or 
Potez 8D30). 


materials and components; finally examples of the application of plastics 
(machinery, electrical engineering, textiles industry, building). A large 
group of Fiat engineers will also take part in the Seventh /nternational 
Plastics Congress in Turin from October 3rd to 5th, the 7hird [talian 
Foundry Congress (September 28th to October 1st) and the Seventh /nter- 
national Cinematography Congress (October 6th to 8th). It may also be that 
projects for the peaceful use of atomic energy will be presented during 
the Show. 

Aerfer (Naples), another of Italy’s larger aircraft concerns, will exhibit 
a model of the Sagit/ario 2 interceptor it is developing (cf. /nteravia No. 7, 
1954) and show pictures of its production plant at Pomigliano d’Arco, 


where components and spares for N.A.T.O.’s Republic F-84G fighter 








Model of the Emanuel self-propelling salvage crane and truck for multi-engined aircraft 
up to 100 tons in weight: engine power 460 h.p.; length 47 ft. or 91.5 ft.; width 41 ft. 





Officine Viberti BVF 203 motorized salvage crane and truck for 10-ton aircraft: engine 
power 275 h.p.; length 37 ft.; width 8.2 ft.; traversing arc 360°. 





The German Space Travel Museum of Stuttgart is showing an original V 2 long-range 
rocket at Turin. 


Central hall of the Turin Palazzo di Esposizioni Valentino. 
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this aircraft will also be shown. 

The exhibit of the Piaggio ¢ Co. (Genoa) aircraft and engine firm will 
cover much the same items as were seen at the 21st Paris Aircraft Show: 
260 h.p. Lycoming GO-435 (under licence), P. 1033 three-blade propeller 
for constant speed, models of the P.148 and P.149 military aircraft and 
the P.136L amphibian. A newcomer, however, will be the model of a 
“medium-weight” twin-engined amphibian, designated P. 155, which 
is designed primarily for sea rescue duties but could also be used for 
reconnaissance or anti-submarine operations: combination power plant 
(propellers and jet exhaust); nose-wheel undercarriage; retractable 
floats; high-lift flaps; speed range, as given by the makers, 100 to 
450 knots. 

Agusta (Gallarate, near Milan) will offer a model of the Agusta- 
Zappata AZ. 8L four-engined short and medium stage transport, a proto- 
type of which is being built for the Italian Defence Ministry. This air- 
craft, to be fitted with Alvis Leonides or Potez 8D30 engines (gross 
weight 7 tons, span 83.6 ft., wing area 718 sq.ft.) is planned initially as 
troop transport, navigation trainer, cargo or ambulance aircraft, but may 
later be offered to airlines in a version for 20 passengers. 

New structural materials on show will include a sample collection of 
plastic products by the Montecatini Concern (Milan): phenol resins which 
are used as bonding materials and are particularly suitable for the treat- 
ment of wood; vinyl compounds for flexible fuel tanks; polyethylene 
compounds for countless applications in the radio and radar industry; 
cellulose resins such as are used, for example, in radio-sondes; trans- 
parent thermo plastics for cockpit hoods, cabin windows, astrodomes 
etc.; nylon weaves for cables and belts; finally various laminated materials 
incorporating fabrics. — The stand of Societa Alluminio (Milan), a mem- 
ber of the Montecatini group, will also display a number of aircraft parts 
in light metal alloys. 

Emanuel (Turin), makers of hoisting tackle of all kinds, as well as com- 
pressors and paint spray equipment, are showing a model of a mobile 
salvage crane for aircraft up to 100 tons in weight; the prototype is being 
built for the Italian Defence Ministry by the Turin sister firm of Officine 
Viberti (cf. Interavia No. 6, 1955, p. 420). Viberti (Turin) is demonstrating 
a design of its own, the BVF 203 motorized aircraft salvage and towing 
truck, which can lift and carry aircraft weighing up to 10 tons; useful jib 
length is 16.4 ft. (When the jib is shortened to 3 ft. the crane’s lifting 
power rises to 30 tons.) Viberti will also show its fuel truck for aviation 
use. 

Mention should finally be made of the most important member of the 
equipment and accessories industry, the Milan firm of Magneti Marelli, 
which will exhibit a representative selection of its products—starters and 
ignition systems; regulators; R/T equipment; navigation instruments 
etc.—doubtless including several new developments in the field of air 
traffic control. 

The only non-Italian exhibitor so far inscribed is the German Rocket 
and Space Travel Museum (Stuttgart), whose chief item of interest will be 
an original 1/2 rocket (the gift of the U.S. Army’s Redstone Arsenal). 
Other items: sectioned combustion chamber of the V2’s rocket motor, 
models and diagrams of rocket aircraft, satellite vehicles, earth satellite 


vehicles and spaceships. 
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AVIATION POLITICS 


@ D. A. Quarles appointed U.S. Air Force Secre- 
tary 


President Eisenhower has appointed Donald A. 
Quarles, hitherto Assistant Secretary of Defense, 
Research and Development, as Secretary of the Air 
Force, in succession to Harold E. Talbott. Quarles 
is regarded as a key figure in the U.S.A.F.’s latest 
development plans. His name has also been men- 
tioned repeatedly in connection with the “Mouse” 
earth satellite programme (Minimum Orbital 
Unmanned Satellite Earth). The appointment still 
has to be approved by the Senate, though it is 
already being generally welcomed by the aircraft 
industry. 


@ Resignation of U.S. Air Force Secretary 

The resignation of U.S. Air Force Secretary 
Harold E. Talbott, announced in Washington, is 
the outcome of the difficulties he has been encoun- 
tering with the Senate Permanent Investigating 
Subcommittee because of his connections with the 
New York firm of clerical efficiency consultants, 
Paul B. Mulligan & Co. On taking up his post in 
1953, Talbott sold his various stock holdings, 
reportedly worth over $ 700,000, chiefly in Chrysler 
Corp., and resigned his directorship in Chrysler 
Corp. However he retained his partnership in 
Mulligan & Co., at the same time publicly announ- 
cing the connection and explaining that the annual 
income of $ 50,000 from this firm was necessary, 
since his official salary as Air Force Secretary, 
namely $ 18,000, was insufficient to meet his needs. 
Nevertheless the Subcommittee criticised his 
partnership in Mulligan as the firm works for 
numerous companies engaged in defence produc- 
tion. In announcing the resignation, President 
Eisenhower expressed his regret at losing Talbott 
who, he pointed out, had increased the strength 
of the U.S. Air Force from 98 to 122 wings 
during his term of office. 


@ The question of a Civil Aviation Ministry for 
Italy 


During the budget debates in the Italian Chamber 
of Deputies, Defence Minister Taviani stated the 
time was not yet ripe for a final decision on the 
administrative separation of civil aviation from 
the Defence Ministry. If such a decision is ulti- 
mately taken, then civil aviation must be placed 
under a minister with a voice in Cabinet deliber- 
ations. 


SERVICE AVIATION 


@ Eight atomic submarines for U.S.A. 


Speaking at the launching of the U.S. Navy’s 
second atomic-powered submarine, the Seawo/f, in 
Groton, Conn., Navy Secretary Charles Thomas 
disclosed that this fiscal year the Navy will have 


The first North American F-86 K Sabre assembled by Fiat 
has been officially handed over to the American authori- 
ties, to be passed on to the Italian Air Force. Here the 
ceremony at Fiat’s Caselle plant; left to right: General 
Timberlake (Commander, Allied Air Forces, Southern 
Europe), General Raffaelli (Chief of the Italian Air Staff), 
Mrs. Claire Booth Luce (U.S. Ambassadress to Rome), 
Sen. Bovetti (representing the Italian Defence Ministry). 
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What's in the Air ?* 
































N.A.T.O. visit to S.N.C.A. du Sud-Ouest’s Bouguenais plant. Left to right: General de Chasset, Lord Ismay (N.A.T.O. 
Secretary General), Georges Glasser (President of 8.N.C.A.S.0.), Engineer General Verbigier de Saint Paul. 


eight atomic submarines in being or under cons- 
truction. He added that the Navy’s future plans 
include atomic-powered vessels of other types and 
seaplanes. The latter comment recalls recent specu- 
lation that the Martin XP6M-1 SeaMaster four-jet 
flying boat bomber might later be developed into 
an atomic-powered aircraft. 


@ Off-shore Hunters for the R.A.F. 


The U.S. Air Force has officially announced that 
it will purchase 465 Hawker Hunter interceptors 
to be handed over to the Royal Air Force. The 
U.S. decision to turn British-built aircraft over to 
the R.A.F. marks a major shift in the off-shore 
procurement plans worked out three years ago, 
when officials said that the United States would 
purchase the Hunter for other N.A.T.O. countries 
in order to speed up British production. The 465 
Hunters constitute the biggest off-shore contract 


for N.A.T.O. (total cost roughly $ 140,000,000). 


@ British rocket training range in the Hebrides 


Britain’s first range for training in the operation 
of guided missiles is to be established in the 
Hebrides, it is announced by Defence Minister 
Selwyn Lloyd. Facilities will also be provided on 
the neighbouring islands for the operation of both 
piloted and pilotless target aircraft. — Britain 
already has guided missile firing ranges, but these 
are used primarily for development work and 
have not the capacity for training. 
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Sokol sports aircraft at an air meeting in Czechoslovakia. They are built at the Orlican plant, Chocen. 


@ Swedish Air Force Malta flight 

The Royal Swedish Air Force’s annual training 
flight will be to Malta this year. Twenty-four Saab 
J 29s, two Douglas DC-3s and two Hunting Per- 
cival Pembrokes will take off from Uppsala and 
arrive in Malta on September 4th, after inter- 
mediate landings in Twente (Holland), Dijon 
(France) and Pisa (Italy). The return flight from 
Malta will begin on September 7th. 


AIR TRANSPORTATION 
@ U.S. airport traffic figures 


More passengers took off from New York, 
Chicago and Washington airports in 1954 than 
from any other cities, according to Civil Acro- 
nautics Administration reports. New York (includ- 
ing Newark) figures: 3,836,634 passengers on 
137,833 flights; Chicago: 3,044,545 passengers on 
120,234 flights; Washington: 1,509,963 passengers 
on 78,524 departures. Total number of departures 
throughout the United States was 2,660,579, com- 
pared with 2,612,767 in 1953. 


@ Sabena service to Moscow? 


Sabena Managing Director W. Deswarte has 
disclosed that negotiations have begun with Russia 
for a Sabena air service between Brussels and 


* Extracts from IJnteravia Air Letter, daily international 
news digest in English, French and German. All rights 
reserved. 

























The “ Pantobase”’ all-purpose undercarriage is being tested by the American firm of Stroukoff Aircraft Corp. in a YC-123E 


twin-engined U.S.A.F. assault transport. — All American Engineering Co., Wilmington, Del., has developed a ‘‘multi- 
purpose’ undercarriage on similar principles and is testing it in a single-engined Bellanca Cruisemaster. 





Aviolanda AT-21, a pilotless remote-controlled target aircraft built by Aviolanda N.V., Papendrecht, Holland. 


Moscow, as an extension of the New York-Brus- 
sels service. The result of the talks is expected to 
be known early in October. 


@ First Austrian commercial pilots 

The first four pilots for the future Austrian air- 
line are undergoing a several weeks’ training course 
at the London School of Air Navigation, for the 
renewal of their certificates. 


@ Helicopter congress in Rotterdam 


More than 200 delegates from 14 countries 
attended the three-day Rotterdam Helicopter Con- 
gress at the end of July. Papers read include: ‘“The 
Technical Development of the Helicopter in the 
Future” by Paul H.L. Morain (S.N.C.A.S.O.), 
“The Place of the Convertiplane in Air Transport” 
by G.S. Hislop (Fairey), “Take-off Procedures of 
Transport Helicopters” by J. Meijer Drees (of 
Holland’s Helicopter Development Foundation). 


INDUSTRY 
@ U.S. and British exports compared 


According to “Planes”, the Aircraft Industries 
Association of America’s periodical, the United 
States exported four times as much flying equip- 
ment, aircraft engines and aeronautical accessories 
in 1954 as Great Britain. U.S.A.: $ 618,900,000 
(£ 221,035,700), Britain: £ 55,714,308. 


@ Fiat G.82 trainer for export 
Talks between Fiat representatives and the 
Argentine authorities on the export of the Fiat 


G.82 trainer to Argentina appear to have reached 
an advanced stage. — It is also rumoured that an 
exchange of equipment is to be organized between 
France and Italy, with the Fouga CM.170 Magister 
being used in both countries for one phase of 
training, and the Fiat G.82 for another, under a 
programme to be approved by N.A.T.O. 


@ Martin-Baker sue Folland Aircraft 


James Martin, Managing Director and Chief 
Designer of Martin-Baker Aircraft Co. Ltd., has 
filed a suit claiming damages for infringement of 
patent rights against Folland Aircraft Ltd. Com- 
plaint is made that Follands are using in the Midge 
prototype—from which the Guat light fighter has 
been developed — an ejection seat incorporating 
certain inventions patented by James Martin. 
Objection is also raised to the supply of such a 
seat by Folland to Fiat, Turin, and its display at 
the Farnborough show. 


@ New Pye plant for Australia 


Pye Pty. Ltd., Australian subsidiary of Pye Ltd., 
England, plans to build a £ 500,000 factory at 
Moorabbin, Melbourne, according to the “Mel- 
bourne Herald”’. 


@ Yugoslavia to acquire MiG licence? 


It has been known for some time that Yugoslavia 
is planning to acquire licence rights for foreign jet 
fighters, to sunglonsene its own still modest air- 
craft production. According to unconfirmed re- 


Convair XF2Y-1 Sea Dart, with a single Hydro-Ski which can be drawn up in flight. It has just been announced that 
work on this aircraft is to be suspended. 
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ports from Washington, the Belgrade Government 
is believed to be negotiating with Russia for 
production rights for MiG fighters. 


FLYING EQUIPMENT 


@ The Fletcher FU-24 Utility multi-purpose and 
agricultural aircraft, 100 of which are being built 
for Price-Cable Corp., Auckland, New Zealand, 
has received its C.A.A. certificate. 


@ Acro Design c Engineering Co., Tulakes Airport, 
Bethany, Okla., has put into production a new 
version, the 560A, of its twin-engined Aero Com- 
mander executive and communications aircraft, 
with slightly longer fuselage and more roomy 
cabin. Power plant: two 275 h.p. Lycoming GO- 
480-DIA engines; price ex-works $ 74,500. 


@ Fairchild is working on a light communications and 
feeder aircraft with four Fairchild J-44 turbojets 
(1,000 Ibs. static thrust each). The type is designed 
for a crew of two and five to seven passengers. 


@ The first prototype of the 50.9050 high-per- 
formance fighter has begun flight testing under 
Charly Goujon, S.N.C.A. du Sud-Ouest’s Chief 
Test Pilot. The SO.9050, operational version of 
the SO.9000 Trident, is fitted with two Dassault 
MD.30 Viper turbojets and a triple SEPR rocket 


motor. 


e@ A development of Oficinas Técnicas Dornier’s Do 
25 all-metal multipurpose aircraft bears the designa- 
tion Do 27 and is powered by a 225 h.p. Continen- 
tal 0-470-J engine. 


ACCESSORIES AND EQUIPMENT 


@ Bell Aircraft Corp., of Buffalo, N.Y., has devel- 
oped, under contract to the Office of Naval 
Research (Special Devices Center), a helicopter 
flight simulator which is shortly to be installed at 
the Navy’s flying school at Pensacola, Fla. Designa- 
ted the 2-FH-2, the trainer consists of three main 
components: a projector, a pilot’s compartment 
simulating that of the Bell 47, and a computer. 


@ The Lear-Romec Division of Lear Inc., Elyria, 
Ohio, is now producing two-element pumps (Type 
RD-7150-C) for lubrication of gas turbines. One 
element simultaneously supplies pressure lubrica- 
tion for engine bearings, and the other scavenges 
oil from the bearing sumps. The rated capacity is 
3.2 U.S. gals./min at 50 p.s.i. It weighs only 2.75 
lbs. and can operate at oil temperatures from —52° 


C to +1509 C, 


e As the result of a study made by a special com- 
mittee appointed by aircraft members of the Society 
of Automotive Engineers, originally begun in 
1950 and aimed at the standardization of cockpit 
configurations, Lockheed Aircraft Corp.’s new 
Electra turboprop transport will be the first com- 
mercial airliner to have a standardized cockpit. The 
standardization, including a uniform arrangement 
of controls and seating, is such that pilots will 
more easily be able to make the transition to any 
new type of aircraft. It is also aimed at increased 
safety as well as improved overall crew efficiency. 


@ Hispano Suiza of Paris, supplies sropical containers 
for 20-mm aircraft cannon type H.S. 404. The tubular 
container is entirely airtight and is dehydrated by 
means of a chemical dehydrant. Cannon can be 
stored for several years in these containers without 
being covered with a layer of grease. 


CONFERENCES 


@ The Max Planck Institute for Fluid Research, 
Géttingen, announces that the Fluid Research 
Committees of the Gesellschaft fiir Angewandte 
Mathematik und Mechanik (Society for Applied 
Mathematics and Mechanics), the Verein Deutscher 
Ingenieure (Association of German Engineers) 
and the Wissenschaftliche Gesellschaft fiir Luft- 
fahrt (Society for the Aeronautical Sciences) are 
planning a joint conference on boundary layer 
research, atomization, and wing theories. The 
conference is scheduled for October 6th to 8th, 
in Géttingen. 
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Instructional equipment at the Contraves School includes 90-mm anti-aircraft guns. 
























Fire control equipment for a 40-mm Bofors anti-aircraft gun. 


blue wall, a bare twenty minutes by car from 
the fountains of Villa d’Este, among ancient 


Roman ruins, engineers and military from a 


A School for 
i “Electronic Artillerymen” 


variety of countries have met to study the 
secrets of electronic fire control for anti-air- 


craft batteries. 
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needed for instruction and practical demon- 
stration, including anti-aircraft batteries, detec- 
tion and aiming radar, was thus organized 
within the factory premises. With this military 
equipment, the normal conditions under which 
anti-aircraft fire control systems are used can 

be reproduced for instruction purposes. 
The school, organized by Dr. Gerber, 
President of Contraves Italiana, is under the 
auspices of the U.S. consultative military 
— of the fire control radar for 40-mm anti-aircraft fc equipment for components of fire control mission attached to the Italian armed forces. 
The mission’s Training Branch has placed a 
number of specialist engineers at the school’s 
disposal. Courses are directed by Engineer B. 
Caleca, an officer of the Italian Naval Reserve. 
So far six courses have been completed, for 
Norwegian and Italian officers and engineers, 
Spanish and Dutch officers, members of the 
Italian Army and petty officers of the Italian 
Navy. Students, for the most part qualified 
officers, are encouraged to take a close interest 


in the activities of the factory. They are given 


~ ad ° 
access to the laboratories and to all tests. 
— ; ; : 
For their part Dr. Koporossy, Managing 
' Director of Contraves Italiana, his assistant 


Engineer Macchia, Technical Director, and 
their colleagues invite comment and advice 
from the experts sent by other countries to 
train in Rome, and many groups of foreign 
experts visit the plant. 

Obviously it is not possible for the Contraves 
school to train all the personnel who will 
operate electronic fire control equipment in the 
future. The students who are trained, how- 
ever, will themselves make excellent instruc- 
tors. The training provided for the engineers, 
officers and N.C.O.’s of the several countries’ 
armed services is an important contribution 
to the development of the defence of Western 
Europe as planned by N.A.T.O. A visitor to 
the school comes away convinced that here 
may be the actors in a future space war, the 
men who may be called upon to push the 
buttons sending on their way the guided 


A battery of heavy anti-aircraft guns in the factory yard. missiles of tomorrow. 


alian Navy petty officers, officers and engineers from the Italian forces, Dutch officers. 


Students from N.A.T.O. countries; left to right: Spanish officers, It 
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The Fairchild-built C-123 Avitruc is designed for one objective: to 
air-land troops, equipment and supplies anywhere .. . including unim- 


proved bases in forward areas. 


Every line of the rugged Avitruc is engineered for maximum crew 


and troop protection as well as payload. 


= Short-distance take-off and landing abilities assure adaptability 
to the most unprepared terrain. Integral, full-width ramps 
reduce loading and unloading time on the ground to a minimum 


in advanced combat areas. 





The Fairchild-built C-123 Avitruc is a perfect military 


/ team-mate for the renowned “Flying Boxcar” . . . the 








ultimate for any assault transport operation. 


—e- 


Fa ENGINE AND AIRPLANE CORPORATION 


IRCHILD 
Hunalt Division 


HAGERSTOWN, MARYLAND 





: American Helicopter Division, Manhattan Beach, Calif. ; Engine naa Farmingdale, N. Y.; 
{Missiles Division, Wyandanch, N. Y.; Kinetics Division, New York, 
xd Control Division, St. Augustine, Fla.; ‘Stratos Division, Bay Shore, N.Y. 
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ARMY AND AIR FORCE H-21's TAKE 10 
THE AIR IN CIVIL DEFENSE EVACUATION 








121 Top Ranking Government Officials Rapidly Moved To Safety 
During OPERATION ALERT—1955 


At 12:05 p. m. on June 15th when the sirens 
sounded in the nation’s capital for OPERATION 
ALERT — 1955, 12 Piasecki H-21 helicopters 
descended upon the Pentagon area to evacuate top 
government and military officials. 


For the first time helicopters were used for a mass 
evacuation in Civil Defense operations. Minutes 
later our country’s key personnel were miles from 
the Pentagon enroute to relocation centers. 


Helicopter courier service to the Pentagon helped 
maintain business as usual during the three day 
period. 


Our hats are off to the men and women of the 
Federal Civil Defense Administration and other 
participating government agencies. 


We salute the pilots and crews of the U. S. Army’s 
509th Helicopter Transportation Company and the 
U. S. Air Force’s 516th Troop Carrier Group who, 
with their H-21’s, successfully accomplished this 
air evacuation. 


We at Piasecki are proud that the Army and Air 
Force selected the Piasecki H-21 “Work Horse” 
helicopters for this important mission. 








VERSATILE PIASECK! HELICOPTERS IN 
EXTENSIVE MILITARY SERVICE 


The H-21, the only transport helicopter in 
service capable of carrying 20 passengers, 
is used for transporting combat troops and 
carrying loads of military equipment and 
supplies weighing up to two tons in Army and 
Air Force operations. 


Operation Alert— 1955 is another typical 
example of the versatility of this and other 
Piasecki helicopters. 


The operational advantages inherent in the 
Piasecki tandem rotor configuration are being 
demonstrated in the many tasks it performs 
under all types of conditions throughout the 
world. A commercial version of the H-21 
will soon be available for airline and indus- 
trial use. 


This new carrier is another result of Piasecki’s 
unceasing efforts to improve helicopter per- 
formance — to build helicopters to do more 
jobs and do them better than ever before. 


ENGINEERS NEEDED FOR: 
OESIGN # AERODYNAMICS © TESTING e STRESS ANALYSIS « AIRFRAMES 






























Military Evacuees Board H-21 at Pentagon 








H-21 Participating in Operation Alert—Philadelphia 





HELICOPTER CORPORATION 
MORTON, PENNSYLVANIA 















In January 1929 the Fokker F. VII-3m “ Question 
Mark”, commanded by Major Carl “ Tooey” 
Spaatz, established the world endurance record by 
staying in the air for 150 h 40’, after being refuelled 
in mid-air. 

A fine example of the reliability of Fokker aircraft. 


See antaet imate geese 


IN THE PAST PIONEERS IN THE FUTURE 


e —™ 
FOKKER WILL SPAN THE WORLD AGAIN! 


PIONEERS 


THE NEW FOKKER F. 27 “‘ FRIENDSHIP” 


twin-turboprop airliner for 28-36 passengers in which 
more than 35 years of experience in commercial aviation 
is incorporated, is the most suitable transport for short 
to medium range traffic available, meeting both ICAO 

and CAR 4b requirements. 


THE ROLLS-ROYCE “DART” TURBOPROPS 


with which the “ Friendship” is powered are the most 
reliable propeller-turbines available for this type of air- 
craft. They allow economical operation in all climates 

and safe and vibrationless flight at 20,000 ft. 





ROYAL NETHERLANDS AIRCRAFT FACTORIES FOKKER 


SCHIPHOL-ZUID TEL. ADDR.: FOKPLANES-AMSTERDAM 
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BRITISH NAVAIDS 


Projects and Problems 


BY HOWARD B. CAPES, THE DECCA NAVIGATOR COMPANY, LTD., 


I—En-route Navaids 


However unremarkable at first glance the divergence in thought 
on navigation aids on opposite sides of the Atlantic may appear, 
there is a deep significance in the fact that whilst the Americans 
have continued their evolution of an airways system based on trans- 
missions from a point-source, original thinking on this side of the 
Atlantic has resulted in the development of two area navigation 
systems. These two systems, although having certain points of 
similarity, are interesting also for their differences. 


* 


The Gee system operating on the 22-85 Mc/s band was developed 
during World War II and its principles of operation are too well- 
known to require description in an article of this nature.1 Comment 
is only required on certain fundamental points which affect its 
usefulness as a navigational aid; the first being that the ground 
stations operating at these frequencies are not easy to site and, 
therefore, some trouble is to be expected in extending cover in 
Europe. For the same reason of frequency, cover is not available 
for aircraft at low altitudes, although it is believed that by increasing 
the radiated power from these transmitters some improvement has 
been achieved. 

Gee information is presented aboard the aircraft on a cathode 
ray tube and the manipulation of the receiver and display pre- 
supposes a specialised operator who is required to interpret such 
data and plot his position on a lattice chart. In this way this device 
conforms to the concept of navigation aids where knowledge of 
past position is considered sufficient. Such information is scarcely 
adequate today. Nevertheless, a skilled operator having this sole 
function can obtain Gee fixes at a sufficiently high rate for a future 
track to be extrapolated from this past information. It is an interest- 
ing speculation to consider whether some form of symbolic or pictorial 
presentation can be obtained from a pulsed system such as Gee, for 
in order to gain commercial use the Gee system has to overcome 
the disadvantage that it is not at present suitable for pilot inter- 
pretation. 


The other British area navigation system, Decca, although chrono- 
logically a later development, has been accepted by civil aviation 
to a much greater extent than its elder counterpart, and for various 
reasons : the system operates on the low frequency band ; it is not 
site conscious, and therefore the stations may be placed in any 
required location ; future expansion is thus not limited in the same 
way as in the case of Gee ; neither does it suffer from altitude limita- 
tions. Its greatest advantage is that a pilot-interpreted pictorial 
presentation has been developed with its many obvious benefits. 


1 Cf, Interavia No. 7/1946, p. 58-62. 
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Decca operates on a continuous wave phase-comparison prin- 
ciple, position lines being obtained, in its basic form, from meters 
showing the phase state of three standing wave hyperbolic patterns 
evolved by plotting the in-phase points between a Master Station 
and each of three Slave Stations.? Pictorial presentation is achieved 
by feeding the amplified output from the receiver through com- 
puters to drive a plotter with axes at right angles. This is done 
by plotting the hyperbolic lattice lines as cartesian co-ordinates and 
drawing in the geography relative to the graticule so formed. Signals 
from the two patterns giving the best angle of intersection are fed 
through the computer to a servo mechanism driving a pen in the 
horizontal, and a chart in the vertical plane. By means of suitable 
gear ratios the rectangular axis of the chart can be made propor- 
tional to the pattern combination which is nearly orthogonal over 
the area concerned. The ratio of each can be separately chosen 
to give any desired scale in either direction. By means of different 
mathematical combinations (for example, sum and difference pat- 
terns) within the computer, geographical distortion can be reduced 
to the point where the chart is virtually orthomorphic. The pilot 
has before him a graphic presentation of the terrain over which 
he is flying, all navigational data being printed on the Flight Log 
Chart. 

By such means a pilot is enabled to fly a required track with 
absolute accuracy. Ground speed is known at any moment irre- 
spective of flight conditions, and he is in the happy position of 
knowing not only where he has been but where he actually is. More- 
over, with the new Mark X Receiver soon to be introduced, residual 
ambiguities are removed from the system which as a result becomes 
‘one shot’. 


Both Gee and Decca have a high degree of immunity from 
jamming, and it is known that various means are available to deny 
their use to an enemy in time of war. Although it is true to say 
that any radio aid can be jammed, it should be remembered that 
the power radiated from a jammer must necessarily exceed the 
power of the Chain Stations themselves. In view of the construction 
work required for such a project and the possibility of effective 
countermeasures to prevent such a station being built, it would 
seem that direct action would be more effective ; it is not sufficient 
merely to jam the Slave Station which happens to be nearest to enemy 
territory, as the Master and remaining two Slaves will still give 
effective service. 

In recent months some part of the iceberg of trans-atlantic con- 
troversy over navaid policy has shown itself above the glacial waters 
of official calm. Whatever the cause or effect of the cerebrations 
across the water, it is becoming increasingly apparent that some 
means of using the total airspace with accuracy must be found. The 
contemporary airways system is recognised as the offspring of the 
M/F beacon and radio range. Today, with increasing traffic densities 


2 Cf. “ Decca Navigation” in Interavia No. 4/1954, p. 245-255. 
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Decca airborne equipmen inthe cockpit of a Vickers Viscount of British European Airways : 
Flight Log (left) and two control boxes for the navigation receiver (right) ; above, the three 
Decometers which compare the phases of signals from the Master and the Red, Green and 


Purple Slaves. 


and the ever increasing air speeds of turbo-powered aircraft, it is 
of paramount importance to provide a navigation aid which gives 
a continuous and accurate position indication so that any flight 
can be time-planned from take-off to touch-down. Such a device 
will be the only way also of meeting the complex evolutionary stage 
where turbo and piston engined aircraft are mixed in the traffic 
pattern. 

It has long been considered that the present outmoded airways 
system should be replaced as soon as possible by an area naviga- 
tion aid which allows free navigation of such accuracy that safe 
lateral separation of aircraft can be depended upon for both en route 
and terminal area navigation. International policy, however, has 
so far only resulted in the development of a V.H.F.beacon of uncertain 
accuracy. The I.C.A.O. requirement for a common system which 
began as a demand for a short-range navigation aid susceptible 
to use by both civil and military aviation has, since the Korean 
War, assumed a deeper significance in that it is now taken to mean 
not only that, but also the possibility of use also by rotor aircraft. 
This factor exercises a further influence on the choice of such an aid 
which must be radiated at a frequency affected neither by rotor 
modulation nor the low altitude at which the helicopter normally 
operates. It is worthy of note that the fixing accuracy of either 
of the area navigation systems discussed is of a significantly higher 
order than any existing or planned Rho/Theta aid. 

While discussing short range navigation aids it is a sobering 
thought to consider the present state of the art. The 200 Mc/s DME 
evolved from the Rebecca/Eureka equipment of the War years is 
in a difficult position due to, amongst other things, its proximity 
to the T.V. band. The 1,000 Mc/s DME (VOR counterpart of the 
I.C.A.O.standard) has been deployed only to a limited extent in 
Europe. In any case the combined VOR/DME has recently been 
superseded by TACAN, of which we know very little, apart from 
the fact that it is completely undeveloped. Already we hear that 
TACAN has its duly appointed successor in the form of an I.F.F./T.V. 
combination. So it goes on . . . Official aids which are non-existent 
and existing aids which are non-approved. 

The long-range story is not much more cheering. Of the two 
existing aids, Consol and Loran, the former is too inaccurate, and 
the latter too limited in cover ; neither are available anywhere but 
over the North Atlantic. Consol, while being relatively easy to 
interpret, requires a great deal of time spent on it in order to achieve 
a fix. Loran, under certain conditions, requires a near-genius to 
interpret it. In the meantime traffic density on trunk routes is 
increasing month by month, and old standards of aircraft separa- 
tion are plainly not good enough for today’s flying conditions. It 
is a truism to state that dead reckoning navigation has had its day, 
but “they ”, wherever “ they ” may be, seem to be curiously slow, 
either in understanding the situation or doing anything about it. 
One supposes that it will require the usual succession of catastrophes 
for the Authorities to wake up to this lamentable state of affairs, 
in order that the paper plans in existence today for adequate radio 
guidance along trunk routes may finally emerge into real radio naviga- 
tion systems that will relieve the incredible responsibilities at present 


shouldered by air crews. 
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ii—Brief Survey of Approach Aids Problems and Difficulties in 
their Use. 

Any discussion of landing aids must inevitably take into con- 
sideration the suitability of any such aids for automatic approaches ; 
that is to say that for a pilot-interpreted system the azimuth and 
glide path, assuming spatial co-ordinates achieved in this way are 
the ultimate requirement, must be sufficiently stable and unaffected 
by weather conditions that they can be regarded as constant and that 
signals received from them can be fed via the aircraft receiver and servo 
mechanisms to direct the aircraft along a pre-selected line of approach 
in space to its touch down point without human intervention. A step 
in this direction has been seen in the combination of the Sperry 
Zero Reader and the I.L.S. system. By the use of this equipment 
the pilot of an aircraft is enabled to fly asymptotes in the horizontal 
and vertical planes in order to achieve his approach configuration 
without the trial and error manoeuvring previously required to fly 
his aircraft on to a runway in conditions of low ceiling and poor 
visibility. Be that as it may, two factors still play an important 
part in the completion of a succesful touch down. The first is that 
the I.L.S. glide path is generally insufficiently stable to permit 
successful automatic approaches to land. The second is the necessity 
for high-speed aircraft to have high approach speeds. 

As things are, the time allowed a human pilot to manoeuvre 
his aircraft on to the runway from the moment when visual con- 
tact with the ground is established is so short as to represent a 
major hazard to aviation. So one has either to lower the approach 
speeds or to provide a more stable form of landing aid upon which 
an automatic approach at today’s approach speeds can be made 
with certainty. As it seems unlikely that wing loadings can be reduced 
to achieve the requisite drop in approach speeds, an approach aid is 
required which will operate at a frequency at which a spatial pattern 
can be radiated without dependence on ground re-radiation. Con- 
siderable work has already been done in this field, and various devices 
operating on the U.H.F. band have been constructed and subjected 
to trials with automatic approach equipment installed in aircraft. 

This discussion seems to have led away from the ground inter- 
preted approach. This is inevitable in that the time factor does 
not allow for the interpretation of an aircraft’s position in space 
by a ground operator, who must then instruct the pilot as to his 
required action. The G.C.A. and P.A.R. systems must eventually 
be relegated to the role of monitoring automatic approaches. 

It is apparent that rationalisation, from the point of view of 
frequencies employed for en route navigation and approach, must 
take place so that a receiver capable of giving en route navigational 
data can also be used to receive approach information. In simple 
terms, the number of black boxes on the aircraft must be reduced. 
If this view is accepted, one of two things must happen ; a depar- 
ture either to the U.H.F. or L.F. band for both en route and approach 
purposes. 

A total system is possible, based on either frequency band. 
However, the line-of-sight limitations of the U.H.F. system, the 
capital and up-keep costs of the multiplicity of ground stations 
required to fulfil both functions, and the non-appearance of any 
pictorial presentation seem to make it rather less than attractive. 
Possibly also the point of crew fatigue should be considered in the 
same context; already considerable adverse comment has been 
made by American aircrews on the numerous frequency changes 
required for a transcontinental flight using VOR beacons. 

It is accepted that existing area navigation systems could provide 
an accuracy sufficiently high for approaches to land within some 
part of the area served by a single chain. Experimental work with 
the low frequency system was commenced some time back asa result 
of the helicopter requirement to make a controlled approach to land, 
using an infinitely variable glide slope. Initially this was done by 
using one meter as a left/right indicator, controlling altitude by means 
of a second meter indicating the cross lattice (from which distances 
from touch-down could be interpolated). From this the evolution 
continued to the point where such data were fed through a com- 
puter to a cross pointer indicator. The additional servo mechanism 
required to control the aircraft from such information is sufficiently 
simple to make it a practical proposition. Such a device has obvious 
attractions from the point of view of ground station and aircraft 
equipment economy and also from the aspect of ensuring a smooth 
traffic flow from departure to destination. 
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Trends in British Ground Aeradio Equipment 


BY E. E. WARBURG, M.A., INTERNATIONAL AERADIO LTD., LONDON 


At the end of the war a great diversity of 


aeradio equipment—communications, navi- BR 
gational and landing aids — were to be found TTIGH GROUND AERASIO GQUIPHENT 

















at the many points where military air forces l ] 
had flown in, set up shop, and duly departed Class Manufacturer = T Power | Frequency ° 
, , mae) ype | | ¥Y | Channels Transmissi 
from. It was a common experience to find | | —_— — 
a hotch-potch of communications equipment se l a pRerreg = en | 
strung up round the Air Traffic Control Tower as 6|lhL PTC 351 50 W 60-184 1 RT 
L t urphy | VT 51 50 W 116-132 1 | RT 
of an airfield which had formerly been under | Plessey | PT15A | 50 W 100-156 | 1 | RT 
Fi Pict ’ | Redifon G71 50 W 116-132 1 
military occupancy. This does not mean | fees AD 801 a Wy Hs ; RT 
that the Services have necessarily been slap- : Burndept E 223 50 W 100-156 1 RT 
dash or inefficient—no doubt the system they - | PTC 703/4 15 W 60-185 1 RT 
7 Marconi | AD 81 15 W 100-156 1 RT 
left behind was adequate for the purpose | Burndept | BR 211 10 W 117-133 1 RT 
for which it had been built up—but by the — | CE 9 20 W 100-156 1 RT 
very nature of things it was not designed for series | am * a 
operation as a permanent station by a staff VHF Pye pre were | 60-185 1 RT 
Sonn . ; eceivers co 100-156 
limited through economic necessity. | General El. Co. | BMT 186 | | "sates : al 
It was therefore only natural that the Marconi AD 818 | 100-156 | 1 RT 
‘ ae 4 edifon 116-132 
immediate post-war tendency should be Standard T.&C. | R 1392 | 100-156 | CW/RT 
aimed at a systematization of installations Burndept BE 225 100-156 1 RT 
and basic equipments. Whilst the overall S | oe te we | “a | ger 
policies as to internationally agreed aeradio _ | 
systems were being discussed by the member “ | mediton | a esau aia as i 7 
states and companies of the International Tranainitiors | Mullard | GFT 560/2 2:3 kW 1.5-30 Variable CWIMCWIRT 
Civil Aviation Organisation (ICAO) and the | pomsont | ae ae as kW | 2-27.55 | Variable | CW/MCW/RT 
International Air Transport Association | Mullard | GFT 560 1 kW 18.30 Varleble | SWimewier 
(IATA), a smaller organisation—TJnterna- ane } + a KW 1.5-25 10 CW/MCW/RT 
tional Aeradio Ltd. (IAL)—which had been Marconi TGS 571 500 W a sn | EWimcwine 
set up by the major international airlines as Marconi | HC 100 400 W 1.6-27.5 4(max.) | CW/MCW/RT 
1 in th | Cossor T 1509 300 W 1.5-20 CW/MCW/RT 
an operating agency—was engaged in the Marconi TGS 541B 200 W 115-23 6 CW/MGW/RT 
more practical task of designing and syste- Fe El.Co. | + Sie bf an 2 (max.) CW/MCW/RT 
mizing equipment for use in Air Traffic Pye | PTC 931 60 W 16-14 4 CWIMCWIRT 
Control Towers and Signals Centres. IAL Redifon | SG 61P 50 W 2.5-10 5 | CW/MCW/RT 
, ; Plessey PT 99 50 W 2-15 1 | CW/MCW/RT 
had inherited the legacy of obsolescent equip- ! I 
ment and ill-assorted signals set-ups, and |- we 7 SN RTE 
° P . . . > HF ystone 680 X 0.48-30 Vari 
since its inception in 1947 has constantly Receivers General El. Co. BRT 400 & 0.15-0.385 | Varlable CWIMEWIRT 
aimed at systemization of the stations which (tunable) —— 0.51-30 Variable | CW/MCW/RT 
it now operates. Systemization can be pote | Ore ass cane coe | pd 4 Syd 
achieved initially by sound planning which anion & 1.45-32 Variable | CWIMEWI/RT 
should precede the construction of new air- Marconi | CR 150/6 2-32 Variable | CW/MCW/RT 
ports, or by intelligent engineering when - -- - 
replacing old equipment. HF Plessey PR 51C 2-20 1 CW/MCW/RT 
A concrete example of this planning is the ) = = oo | 6 RTT 
se Variable CW/MCW/RT 
IAL Air Traffic Control Desk shown here | Bediten Le 2-20 | 1 | CW/MCW/RT 
hs we e essey 2-20 
which forms the centre piece of any tower | Marconi HR 51 3-275 | ; CWIMCWIRT 
and from which the ATC officer has immedi- | 





ate access to his numerous radio and tele- 
phone controls. This list is representative only and does not claim to cover every available equipment which can be adapted for aeradio 


This is especially necessary now that more P¥P°S®S- 
air/ground/air communication than ever is 


A Sudanese controller at 1.A.L.’s control desk in the tower The standard control desk engineered at International Aeradio Ltd.'s workshops near London Airport is immediately 
of Khartoum's new airport. ready for operation in any airport control tower after connection to a power supply. 
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by voice. The increased coverage of VHF— 
the whole of the U.K. is now covered by a 
VHF network—enables a _ controller in 
London to talk to an aircraft in Wales, which 
is far beyond normal VHF range. This is 
achieved by interconnecting a number of 
transmitters, strategically placed throughout 
the country, by line, so that the transmission 
made from London may be passed initially 
over a line circuit to all the transmitters 
simultaneously. The transmitter nearest to 
the aircraft in Wales is the one which the 
aircraft then hears. 

With the increasing of frequencies in use 
VHF is being supplemented by UHF, which 
at present is primarily of interest to the 
military but which will be spreading to the 
civil side. One method of alleviating the 
frequency shortage in the VHF band now 
being adopted is the reduction of the fre- 
quency separation of individual channels to 
100 K/c instead of 200 K/c which had pre- 
viously been the accepted separation of 
VHF air/ground/air equipment. A further 
reduction to 50 K/c spacing is already in 
force on the other side of the Atlantic, and 
it is only a matter of time before it is intro- 
duced over here. 

At the same time the civil airlines of the 
world are every day making greater use of 
voice communication on HF, where improved 
equipments and techniques are gradually 
over-hauling the shortcomings of the HF 
band, particularly the interference problem. 
The adoption of HF R/T gives the pilot 
direct access to the man on the ground, 
without the need for passing through his 
radio officer. 

The main problem of the HF band, how- 
ever, remains the thorny one of frequency 
availability. The band is so full that there 
are not sufficient frequencies to go round. 
The solution now being applied to ground 
equipment on telegraphy is “ multiplexing ”, 
which is a system for providing a number of 
channels on one radio frequency. This will 
no doubt be with us soon on aeronautical 
circuits but will require full international 
agreement through the medium of ICAO 
before a changeover from single channel 
operation can be made. 


ke 


While standardisation has been achieved 
to a certain extent on ground communica- 
tions equipment, the story is different in the 
field of radio navigational aids. True, the 
world is still dotted with MF radio beacons 
which have acted as the basic aid for aviation 
since before the war—in the same way as 
the radio compass in the aircraft—but not- 
withstanding all the technical development 
which continued during the war the world 
has not yet been presented with a standar- 
dised medium or short range navigational 
aid giving satisfaction to all. 

In the United Kingdom the Decca Navi- 
gator system with the Flight Log is in full use 
by British European Airways, amongst 
others, and gives coverage over the high- 
density airspace above the Continent. It 
has been admirably proven for shipping use 
and appears to be the best answer so far for 
the helicopter. 

On the other side of the Atlantic, the 
VOR/DME theme has been played in every 
key. The U.S. government invested millions 
of dollars in this programme and presented 
VOR’s as gifts to many overseas govern- 
ments, so that aircraft of U.S. nationality 
could with greater safety fly into those 
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territories. Now a spanner has been thrown 
into the works by the announcement that 
TACAN may become the U.S. standard 
system for civil/military operations. 

To simplify the definition of either system 
is not only difficult but can be dangerous 
and misleading. Very broadly speaking, 
however, the Decca system tells a pilot 
where he is, and the VOR/DME the direction 
and distance he must go to reach a given 
point. Whether the pilot of an aircraft needs 
one or other, or both, of these two types of 
information appears to be a case of personal 
preference. This may indeed surprise the 
layman, but it has nevertheless given cause 
for an unusual amount of international dis- 
cussion on the matter. 


* 


Wartime radar developments have cer- 
tainly bequeathed to modern civil aviation 
a certain legacy, which is now being applied 
to the control of air traffic and which can be 
very definitely considered as an aid to naviga- 
tion. London Radar is a good example of 
this application. Here the long range (50 cm) 
radar controller, in coordination with the 
airways controller, can keep an _ overall 
check on aircraft up to 150 miles from 
London Airport, and he can at any time 
and at the request of any pilot provide 
navigational instructions and a separation 
service for that pilot’s aircraft. 


Radar (10 cm) is now also being used by 
London Approach Control for sequencing 
aircraft off the Watford and Epsom stacks— 
the two holding ranges outside London where 
aircraft wait their turn to land under poor 
conditions of visibility—before handing them 
over to Aerodrome control for their final 
landing instructions. This operation per- 
formed without the use of radar would 
increase the landing interval considerably. 


* 


So much for the navigational aid—now 
what of the landing aid? Here we can be 
pleased to note that ICAO has reached a 
standard solution which has been univer- 
sally adopted—where it can be afforded! 
The Instrument Landing System (ILS) and 
Ground Controlled Approach System (GCA), 
individually or combined, are standard 
approach-to-land aids which appear to satisfy 
most requirements at present. One is never- 
theless sometimes moved to enquire why 
London or Prestwick remain fog-bound and 
closed for periods of a week on end despite 
the fact that they are so superbly equipped 
(as we are told) for blind landings. The truth 
of course is that we have a long way to go 
yet to develop an aid which will really get 
an aircraft on the ground in thick fog. 

Once on the ground, the latest type of 
radar—the 8 mm Airfield Surface Movement 
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| Range 
Task System Manufacturer Type | p ema Frequency range | (new 
| | miles) 
| 
conetenge Consol Marconi — _ | LF/MF 255-415 kc/s | 1300 
race (max.) 
navigation | 
| 
Medium- Decca Navigator Decca iv. — | LF 84-86 kc/s | 170-260 
range HF D/F Marconi DFG 26/4 _ HF 15-21 Mc/s| 450-850 
radio | MF Beacon Marconi B8 3.4 kW | MF 200-415 kc/s _ 
navigation | MF Beacon Redifon G 91 2.5 kW | MF 200-550 kc/s ~ 
| MF Beacon Redifon G 40B 750 W | MF 137-550 kc/s _ 
MF Beacon Redifon G 175 } 300 W | MF 200-415 kc/s _ 
| MF Beacon Marconi AD 501 250 W | MF 200-415 kc/s| — 
| MF Beacon General El. Co. BRT 455 | 150 W | MF c/s — 
| MF Beacon Redifon 54 100W |MF 250-500 kc/s|  — 
MF Beacon Redifon G 142 | 80 W | MF 200-420 kc/s _ 
| MF Beacon Marconi RB 109 20 W | MF 200-415 kc/s - 
| MF Beacon Pye PTC 732 | 50 W | MF 200-420 kc/s = 
Medium- | DME Murphy _ | 1kW| VHF 190-240Mc/s} 175 
range DME Ferranti _ 14 kW | UHF 1000 Mc/s} 200 
radar | Secondary Radar Cossor Type 2 1-10 kW | UHF 100 OMc/s| 130 
| Height Finding Radar | Marconi Type 13 500 kW | S-Band 10 cm 100 
| Surveillance Radar Marconi S 233 750-900 kW | S-Band 10 cm 175 
— ‘iz aes i 
Short-range | Gee Cossor _ | =- | HF:VHF 20-85 Mc/s} 85 
radio | VOR Marconi AD 503 | - | VHF 112-118 Mc/s 85 
navigation | VOR Standard T. & C.| BQ 1 } — | VHF 112-118 Mc/s 85 
VOR (High accuracy) Standard T. & C.|) BQ 2 _ VHF 112-118 Mc/s 85 
| VHF D/F Marconi AD 200 — VHF 118-132 Mc/s 85 
VHF D/F Standard T. & C.| PV1B - | VHF 100-156 Mc/s 85 
| VHF D/F Ekco | CE 12A = | VHF 100-132 Mc/s 85 
: | —— . ieciempiteindenats = ee —s - a 
Landing ILS Localiser Pye 50 W | VHF 108.5-112 Mc/s 85 
approach ILS Glide Path Pye | _ | 15 W | UHF 328.6-335 Mc/s 17 
radio | ILS Marker Beacons Pye 3W | VHF 75 Mc/s} — 
Landing Surveillance Radar Decca MR 75 250 kW | X-Band 3cm 75 
approach Airfield Control Radar Marconi 232 60 kW | L-Band 50 cm 90 
radar Airfield Control Radar Marconi SNW 40 | 50 kW | X-Band 3cm 30 
Airfield Control Radar Cossor Mk. VI | 450 kW | S-Band 10 cm 60 
Airfield Control Radar Decca | 424 30 kW | X-Band 3cm 20 
Precision Approach Radar| Standard T. & C. _ 50 kW | X-Band 3 cm 10 
Glide Path Radar Decca 424 GP 25 kW | X-Band 3 cm 12 
| Approach Aid Ekco CE 71 10 kW | X-Band 3cm 15 
| | 
Surface | Airfield Surface Movement! Decca | 
movement Indicator ASMI | 15 kW | Q-Band 8cm 10 
radar 
| | 
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Indicator (ASMI)—which is now installed 
in the tower at London, can “ watch” the 
progress of taxying aircraft, cars and even 
pedestrians on the runways. This equipment, 
which will no doubt prove a boon to the 
controllers under difficult weather conditions, 
at the same time has its disadvantages. As 
can be appreciated, the ground traffic at 
London Airport has grown so much that 
there is now a full-time surface movement 
controller on duty in the tower. When the 
ASMI radar is called upon, it becomes a full- 
time operation for one man. Aircraft and 
vehicles cannot be expected to make pro- 
cedure turns in the middle of the runways 
in order to identify themselves, as is the 
practice with long range equipment, and the 
only solution is for the controller to remain 
glued to the PPI and to keep permanent 
watch on every movement taking place on 
the airfield. 

Mention has been made above of the cost 
involved in installing ILS/GCA. For air- 
fields with a small amount of movements per 
day, where the cost of this full installation 
cannot be justified, recent developments may 
prove of interest. 


A number of smaller and lower-cost Glide 
Path and Airfield Control Radar types are 
now in production. These may be used indi- 
vidually or combined to give a complete 
GCA system. Those in favour of the Airfield 
Control Radar, which presents on a PPI tube 
a picture in azimuth of the airspace all round 
the transmitter, claim that aircraft can carry 
out blind approaches and _let-downs 
depending for their height element on the 
aircraft’s own altimeter. Jet fighters have 
been controlled by this type of equipment 
and have reached the remarkable landing 
rate of one pair of aircraft every 20 seconds. 

For those authorities who prefer to be 
assured of a predetermined glide path, down 
which the controllers on the ground can 
direct aircraft without being dependent on 
the altimeter in that aircraft, other types 
of radar equipment are available. One of 
these makes use of VHF D/F to bring an 
aircraft close enough to be picked up on the 
radar scope, prior to its being “talked down”. 

The ILS/GCA systems, however, still only 
bring aircraft down to the “critical height ”, 
after which their final landing is carried out 
visually by the pilot. One of the more recent 


developments of significance therefore has 
been the “leader-cable system” on which 
the RAE at Farnborough has been working. 
This consists of a cable down the centre of 
a runway which imparts information from 
its magnetic field to an approaching aircraft 
and lands it automatically. There is no 
doubt that the possibilities of such a devel- 
opment may have far-reaching results which 
can but be for the good of aviation. 


* 


Further solutions to the safe entry of 
aircraft into high density areas and their 
eventual landing are being and will no doubt 
continue to be developed as air traffic in- 
creases in the same way as it has done over the 
past few years. As it is, airways are growing 
daily and now span the world. To their 
growth is firmly tied the role of aeradio 
equipment on the ground which helps to 
guide aircraft along them. Watching this 
growth we realise that the radio industry 
must keep a good lookout ahead in order to 
anticipate the future requirements of inter- 
national aviation. 








STOP-PRESS: 


TACAN (British Version) Details Released 


First technical details on TACAN, the new military Tactical Air 
Navigation System working in the 962-1213 mc/s frequency band, were 
released on August 19th (cf. Interavia No. 6, 1955). The following 
information is based on the official release by Standard Telephones and 
Cables Ltd., London, who are building the British version of the American 
system under Ministry of Supply contract. 

The TACAN system is a tactical air navigational aid capable of 
giving bearing and slant line distance to a number of aircraft (up to 100) 
relative to a fixed ground station. The normal maximum range of the 
system is of the order of 200 nautical miles and the presentation in the 
aircraft is in the form of meter indications. The British and American 
airborne transmitter/receivers are physically and electrically inter- 
changeable. 


Bearing Information is generated in the aerial system of the ground 
beacon which contains a central radiating array and a rotating system 
of vertical parasite elements which distort the circular pattern in a 
sinusoidal fashion. Since the output from the beacon consists of a series 
of equal amplitude pulses the radiated signal will consist of pulses having 
a superimposed sinusoidal amplitude modulation not exceeding a maxi- 
mum of 50%. Thus an aircraft at a fixed point in space can, by demodulat- 
ing the received signal, recover a sine wave signal corresponding to the 
aerial rotation. Also in the aerial is a means of producing sharp trigger 
pulses coded in the beacon into short identifiable pulse trains which 
are radiated as part of the beacon output signal. These pulse trains or 
“ marker trains ” as they are called are detected by the airborne equip- 
ment and by comparing them with the phase of the sine wave, extracted 
from the aerial rotating pattern, the bearing of the aircraft can be 
ascertained and indicated directly. 

The marker pulse trains are of relatively short duration. In order 
that the aerial space modulation pattern can be conveyed to the aircraft 
the spaces between the marker pulses are filled with pulses of similar 
shape but of random repetition rate averaging 2700 pairs per second 
—each pair having a spacing of 12 microseconds. The use of random 
pulses is to ensure that no spurious locking-on of the distance measuring 
equipment in the aircraft can take place. 

In order to increase the bearing accuracy provided, a coarse/fine 
system is used so that the radiated aerial pattern actually consists of a 
fundamental sine wave modulation of 15 c/s corresponding to the aerial 
rotation speed of 900 r.p.m. with a ninth harmonic modulation super- 
imposed of 135 c/s. In the aircraft equipment the 15 c/s modulation is 
used as a gate to select part of the 135 c/s signal and eliminate ambiguity. 

Distance Measuring Information : When the aircraft requires range 
information from the beacon it transmits a signal corisisting of pulse 
pairs spaced 12 microseconds and at a repetition rate of between 23 and 
30 pairs per second on a frequency differing by 63 Mc/s from that trans- 
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mitted by the beacon under interrogation. This signal is received by the 
beacon receiver and delayed by 50 microseconds and is then re-trans- 
mitted. The aircraft receives this reply and distinguishes it from the 
random pulses by reason of its phase coherence with the signal it is 
transmitting. The aircraft then determines its range from the beacon 
by measurement of the time between transmitted signal and reply, 
taking into account the known fixed delay in the beacon. As more and 
more aircraft interrogate the beacon simultaneously so more random 
pulses are displaced by replies until at full beacon capacity, i.e. 100 air- 
craft interrogating simultaneously, very few random pulses are trans- 
mitted. Each aircraft recognises its own replies by virtue of the fact 
that the rate of interrogation from each aircraft is slightly different and 
therefore only its own reply will have sufficient phase coherence to enable 
the distance measuring circuits to lock on. ; 

So that an adequate number of beacons can be placed in a given 
area without mutual interference the TACAN system provides 126 
channels spaced 1 Mc/s apart. The close spacing of the channels neces- 
sitates the use of special techniques and the provision in both ground 
and airborne equipments of special adjacent channel rejection circuits. 


Standard TACAN Ground Beacon consists of the following main 
items : the beacon cabinets (containing electronic, air conditioning and 
test equipment) ; the aerial ; the aerial control cabinet. 

The transmitter can be tuned to any one of 126 channels between 
962 and 1024 Mc/s and 151 and 1213 Mc/s. The accuracy of the output 
frequency is 50 parts in 10® and is controlled by a quartz crystal in a 
temperature stabilised oven. The receiver can be tuned to any one 
of 126 channels in the band 1025-1150 Mc/s and this frequency will 
always be 63 Mc/s away from the transmitter frequency. The output 
power of the transmitter is 7 kW peak minimum. The beacon is designed 
to operate from a 400/440-V 3 phase AC supply at any frequency between 
45 and 65 cycles. Total power consumption is approximately 10 kVA. 

Standard TACAN Airborne Equipment : A 126-channel transmitter/ 
receiver ; a pilot operated remote control unit ; a range and bearing 
computer ; a visual indicator ; a single “ shark-fin” antenna. The visual 
indicator presents distance information on a veeder counter and the 
bearing on a normal 360° dial. The single “ shark-fin ” antenna is used 
for transmission and reception. Any one of the 126 radio frequency 
channels can be selected by the pilot from the remote control unit. 
Power supplies required for the airborne tage are 115 volts AC 
400 c.p.s. and 28 volts DC. Total weight of the airborne equipment is 
approximately 70 lbs. : i 

The ground and airborne “ Standard ”” TACAN on ere will be 
displayed on the S.T.C. Stand at the 1955 S.B.A.C. Exhibition, Farn- 


borough. 
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A Controversy in Air to Ground Communications 


BY J. R. BRINKLEY 
TECHNICAL DIRECTOR, PYE TELECOMMUNICATIONS, LTD., CAMBRIDGE 


The recent article in Jnteravia on the great TACAN controversy * 
revealed an example of divided thinking in American aeronautical 
planning circles which must be very disturbing to those people through- 
out the world concerned with the future of aviation. It is difficult 
for the non-American to follow the intricacies of the U.S. technical 
planning machinery, but a simple moral issue is immediately apparent. 
In 1947 the U.S. gave the world the lead, through I.C.A.O., to adopt 
VOR-DME as the world-wide standard aids to navigation. Very soon 
afterwards purely military considerations in the U.S. led to a view 
that better systems could be devised. This thinking was not, how- 
ever, made public. Eight years later, just when the VOR-DME system 
is about to become widely available on a commercial basis, the first 
edition of the “better system”, TACAN, is announced in a form which 
could well render VOR-DME obsolete, albeit the TACAN system is 
believed to be in an unfinished and unproved state. 

But if there is confusion of outlook in the air navigation field, 
what about the air communication field ? Surely, if it is desirable 
to have a common civil and military navigation system it_is equally 
important that there should be a common air communication system ? 
Surely, if there is a TACAN controversy, there is also a VHF-UHF 
controversy ? 

The history of ground-air communication is interesting. VHF 
radiotelephony as we know it today was an entirely British innova- 
tion, for which much of the credit must go to R.A.E. Farnborough 
and G.E.C. of Coventry. During the Fall of France and the Battle 
of Britain radiotelephony was needed on a scale never before en- 
visaged, to enable ground radar information to be passed rapidly to 
fighters. The apparatus used was largely based on equipment designed 
just before the war for the police service, and the frequency bands 
used (100-156 mc/s) and the channel spacings hurriedly adopted 
(180 kc/s) were based on apparatus designs conceived in 1938. The 
total VHF band made available and the channel spacing adopted 
gave a potential of some 300 channels. The equipment commonly 
used (sometimes used in pairs) gave a choice of any four channels, 
and it was this equipment, produced around 1942, which formed 
the backbone of all allied air-ground R/T. 

At the end of the war it would have been logical to expect that 
this VHF band, which had proved so successful, should have been 
developed and improved and that integration with the civil alloca- 
tion which had settled in the middle of the band (between 118- 
132 mc/s) would have taken place. One would have expected the 
vastly improved techniques to make new VHF sets available which 
would have given a greater potential number of channels in the band 
and a greater selection immediately available. But events took a 
very different course. 

A policy was conceived in the U.S. by which all military ground- 
air communication was to be moved to an entirely new band, 235- 
420 mc/s, and this band was cleared at Atlantic City for this purpose. 
The reasons for this move have never been publicly stated or justified 
and, since the matter vitally affects the future of aeronautical plan- 
ning, this is regrettable. The only reasons advanced were (1) that 
a very large number of channels would be required in a future war 
and (2) it was rumoured that parts of the VHF 100-156 mc/s band 
was to be cleared for television in the U.S. No foundation for 


1 Cf. Interavia No, 6/1955, p. 449-451. 
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this rumour has ever been substantiated and only on the first reason 
can justification be sought. Yet even this reason is open to question. 

The UHF band is from 235-420 mc/s and with the channel spacing 
adopted, namely 100 kc/s, some 1,850 channels can be provided. But 
the equivalent channel spacing using modern equipment at VHF 
would be between 30 and 40 kc/s and a replanning of the VHF band 
would have made some 1,500 channels available, with all the tre- 
mendous inherent advantages which the lower frequency band offers. 
Whether assessment of the VHF alternative was made has never 
been disclosed, but it is fair to say that in British circles, both official 
and otherwise, there was, and problably still is, the greatest reluctance 
to agree to the UHF plunge. 

That UHF is far less suitable for aid-ground communication could 
be the subject of a separate article, but some of the more outstand- 
ing differences in the two bands should be underlined. 

First of all, the UHF band is a poorer proposition in almost 
every respect. The writer can think of no single advantage to be 
gained at UHF to offset the long list of disadvantages. A short list 
of the UHF disadvantages is as follows: 


1. Propagation is poorer, signals being attenuated more rapidly 
over the horizon. 


Transmitter power is much more difficult to generate. 

Receivers are noisier since noise factor is more difficult to obtain. 
Overall receiver selectivity is more difficult to provide. 

Overall stability is more difficult to obtain. 

Size and power consumption of equipment is increased. 


oe me pe 


To take an example from the land mobile field, a single channel 
10 watt transmitter receiver, operating at 450 mc/s is costing £270 
in the U.S., as against £150 for the equivalent at 170 mc/s. The 
greater size and weight complexity of the higher frequency equip- 
ment largely accounts for the difference in price level. 

It must be agreed, however, that even if the UHF policy deci- 
sion made in 1947 was a bad one, it has been made and the U.S. 
military authorities are committed to it on a vast scale. It may 
follow that all allied governments are inevitably committed to the 
same course. But if this is the case, there are some very big ques- 
tions still awaiting answers. Are civil and military aeronautical com- 
munication services parting company irretrievably ? Alternatively, 
would anyone suggest that civil aeronautical communications should 
also move to the UHF band ? To my knowledge that has never been 
suggested and I can imagine the kind of reception such a suggestion 
would get from civil operators. Does one conclude this integration 
of military and civil communications is of no value, or lastly is one 
to envisage the duplication of installations on the ground and perhaps 
in the air so that intercommunication can be maintained ? 

These are very big questions indeed and they are certainly beyond 
the competence of this writer to answer, but it is a matter for some 
concern that so little effort appears to be directed towards evolving 
a policy which will encourage forward planning and investment and 
which will avoid situations arising in the communication field parallel 
to the current TACAN denouement in the navigational field. 
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Situation Report from Bonn 


The armed forces 


The general atmosphere continues to be 


subdued . . “A ring of silence is now 
to be drawn around ‘Blank House’ (Defence 
Ministry ; Ed.) . . .”, writes the German 
weekly magazine “Der Spiegel ”.—“ The 


rattling has been going on for years, but it is 
words, not sabres, that are rattling. So far the 
Federal Republic has not a single revolver, 
rifle, gun or uniform for its armed forces . . .” 
states the “Frankfurter Allgemeine 
Zeitung ”. Elsewhere the same paper writes : 
“. . . It has been said that an arms boom 
would begin not later than 1955 and affect 
the whole of 1956. The suspicion may not be 
unfounded that many business arrangements 
in recent months have been influenced by 
this timetable and that the heat of the 
present industrial boom may be attributable, 


>” 


at any rate in part, to ‘arms expectations’. 

Meanwhile the Parliament building is in 
the hands of cleaning women and decorators 
who are preparing it for the next session. 
Nevertheless the Bundesrat (Upper House : 
not the Bundestag—Lower House: Ed.) 
on August 5th picked to pieces the pay regu- 
lations for the projected Bundeswehr already 
approved by Parliament. The Lander repre- 
sentatives in the Bundesrat insisted on cuts 
in the proposed rates of pay for generals. 
They wanted to ensure that generals’ pay 
should not exceed that of officials of similar 
rank in the civil administration. This 
obviously has not exactly sweetened relations 
between civilians and the military. If senior 
officers are to rate as second-class officials, 
is it likely that first-rate men will rush to 
offer their services ? 

Meanwhile, too, Finance Minister Schaffer 
has released the first DM 50,000,000 for the 
future armed services, to be used for priority 
building projects and to reinforce the Defence 
Ministry staff. Call-up of volunteers, how- 
ever, cannot begin until final pay regulations 
have been passed and the personnel selection 
committee has pronounced on the suitability 
of the staff officers. In practice this means 
that the generals and colonels working at 
the Defence Ministry and their colleagues 
detailed to N.A.T.O. and S.H.A.P.E. will 
have to be screened “in retrospect ”. 

It may be estimated conservatively that 
1955 will have come to an end before more 
than a third of the 6,000 volunteers have 
begun their duties in the Bundeswehr. What 
is more, the organization of the Defence 
Ministry, as it exists in outline, appears to 
be by no means final. The principle of over- 
riding civilian influence still must be given 
legislative backing, and the appointment 
of civilian secretaries for the various branches 
of the services, on the American model, may 
be expected. Oddly enough, the technical 


* Cf. Interavia N° 8/1955, page 641. 
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side has so far received little consideration 
inside the Defence Ministry, apart from the 
fact that a subordinate department (the 
Technical Directorate in Koblenz: Ed.) 
90 minutes away by road is working on 
technical and supply questions. It almost 
looks as if, despite the overwhelming impor- 
tance of technical developments in any 
modern army, the proverbial inclination of 
the old German General Staff to reject any 
intensive concern with technical matters 
as of secondary importance still rules military 
thinking. However, this attitude is reported- 
ly not to be found amongst military circles 
proper. 

Tension between the Defence and Econo- 
mics Ministries continues. It is attributed 
to the Ministry of Economics’ fears that 
military procurement may disorganize the 
whole civilian market as soon as major orders 
are placed with industry. There is appa- 
rently a plan to incorporate a new section 
in the Defence Ministry to handle the basic 
problems of equipment and armament. But 
this section is to be attached, at the insistence 
of the legal experts in the administration, to 
the “civil column” of the Ministry; the 
“military column”, i.e., the Inspector 
General’s staff, is to have at best a so-called 
technical head. 

In a word, internal differences have not 
yet been settled, and it is frequently main- 
tained in this connection that Defence 
Minister Blank listens to his legal rather 
than to his military advisers. The prepara- 
tory work is thorough, but this takes time. 
So far nothing is ready. Nothing has been 
settled even on paper, apart from the 
uniform question, and even here the terms of 
supply are not yet fixed, so that it seerns more 
than doubtful whether definite orders can 
be placed at present. 

A gifted Deputy belonging to the right 
wing of the Federal Chancellor’s party, whose 
name has been mentioned frequently of late, 
recently asked what the rest of the world, 
accustomed to the “ German miracle ”, must 
think of these developments. His visitor 
suggested that foreign circles might easily 
suspect a deliberate “ go-slow” policy. The 
Deputy protested that there was no question 
of intentional delays or any kind of sabotage. 
After 1945 the Germans conceived such a 
dislike for militarism that today democratic 
ideas are sometimes misunderstood or 
exaggerated. 

Incidentally, is not the situation somewhat 
similar in Japan, which is also preparing its 
rearmament ? 


The Lufthansa 


Like so many others, the Deutsche Luft- 
hansa has learned from its first quarter of 
active participation in world air transport 
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that only time brings success. Difficulties 
that were scarcely perceptible from the 
outside during the period of preparation have 
become greater since the inauguration of 
practical operations. 

By the time these lines appear in print, 
the political activity aimed at ensuring the 
desired scope of action by means of agree- 
ments with foreign governments and airlines 
will probably have advanced still further. 
Following unusually favourable agreements 
with the United States and Britain, it seems 
likely that a pool agreement will shortly 
be reached with Air France. Here the new 
Lufthansa is following in the steps of its 
predecessor, which operated a highly suc- 
cessful pool arrangement with its French 
sister airline on the South Atlantic route 
for example. A similar arrangement today 
would again be profitable, as both companies 
use the same type of aircraft on their long- 
distance routes. 

Personnel policy is developing satisfac- 
torily, at any rate outwardly, now that 
agreement has been reached with pilots 
and unions on salaries for the flight per- 
sonnel ; the creation of a costly pensions 
fund appears to have been decisive here. 

In the technical management the effects 
of the resignation of Operations Manager 
H. W. von Engel have apparently not yet 
been overcome. His successor Wachsmuth 
has taken on a difficult task ; it is no easy 
matter to keep the young company’s very 
limited fleet—four Super Constellations, four 
Convair 340s and three Douglas DC-3s— 
constantly in operation. The failure of a 
single engine—and even Lufthansa cannot 
avoid the occasional engine failure—may 
disorganize the whole timetable. 

One surprising factor is that passenger 
volume has apparently not come up to expec- 
tations. There are unconfirmed rumours 
that even high season services between 
Germany and the United States show an 
unusually low load factor. 

The Lufthansa management is in a 
difficult position, as it transpires that here, 
too, the tail is wagging the dog. The initial 
capital of DM 50,000,000 and the Federal 
appropriations of DM 85,000,000 are not 
sufficient to build up an airline with so 
proud a name. By making the company 
into virtually a government undertaking, 
the Federal Transport Minister and his Air 
Section have removed all incentive for pri- 
vate investors to buy Lufthansa stock. 
However, as the Americans have done 
well with their airline stocks and appear to 
be disposed to invest in Germany, it is consi- 
dered possible that Lufthansa may seek 
American capital. Its fleet will soon have 
to be enlarged and is, after all, of American 
origin. W. E. 
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THE U.S. AIRCRAFT INDUSTRY DRAWS ITS BALANCE 


The A.I.A. report 


When President Eisenhower suggested to the Russians at the 
Geneva Conference in July 1955 that the two countries should keep 
a check on each other’s arms situation by means of air reconnais- 
sance, there were those who expressed the opinion that the United 
States was the only partner who stood to gain from such a bargain. 
The Russians, they said, already knew about America’s arms prepa- 
rations.—In fact, as regards the potential of the U.S. aircraft industry, 
Moscow need expend no fuel on reconnaissance. Regular examination 
of the aviation literature publicly available—from both official and 
private sources—gives a clear picture of the cards in the American 
hand. The reason for this frankness is obvious : if the democratically 
administered United States wants to get the necessary appropriations 
it must be honest with the taxpayer. 

The concern with giving the average American citizen an un- 
varnished account of the situation in his aircraft industry emerges 
clearly from the Aircraft Industries Association’s recently published 
“ Aviation Facts and Figures” for 1955. The comprehensive survey it 
gives of American aviation from its earliest beginnings and in all its 
branches—research, industry, armed services, air transport, etc.— 
is designed less to glorify what has so far been achieved than to show 
objectively where improvements can be made. 


* 


The very first table entitled “ U.S. Aircraft Production 1909 to 
Date” recalls the fluctuations in the output of the American aircraft 
industry. Periods of peak production—due to the two World Wars 
and Korea in the case of military aircraft, to times of economic boom 
in that of civil aircraft—have been followed in each case by an 
abrupt drop to “ freezing point ”. 


Number of aircraft produced 
(extract from A.I.A. table) 








Year Military Civil 
1914 15 34 
1918 13,991 29 
1919 682 98 
1929 677 5,516 
1934 437 1,178 
1939 2,195 3,661 
1944 96,318 — 

1946 1,669 35,001 
1950 3,000 E 3,520 
1951 5,400 E 2,477 
1952 9,000 E 3,509 
1953 11,000 E 4,134 
1954 9,600 E 3,389 

















E A.LA. estimate 


The A.I.A. comment on these figures reads: “ With the lesson 
that air power is peace power propounded in World War I, steeped 
in World War II, and proven a few short years later in Korea, the 
nation has learned that maintenance of a stable, healthy aircraft 
industry is the key to the security of America. But only in recent 
months has the nation and its military forces been able to extricate 
themselves from the dangerous position of air power low in quantity 
and quality as a result of post World War II cutbacks.” 

To illustrate these words the report produces a diagram showing 
that the aircraft industry, burdened by taxation and charges of all 
kinds, has to work on a much smaller profit margin than any other 
production branch. In 1954 net profit figures for typical branches 
of industry, expressed as a percentage of sales, were: petroleum 
products 10.7%, non-ferrous metals 7.3%, iron and steel 6%, 
railway equipment 4.1%, aircraft 3.8%, average for all manu- 
facturing 5.9 %. 
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The restricted profit margin is due primarily to disproportionate 
increases in operating costs, which affect the aircraft industry more 
than any other branch. The reason is that specialization and refine- 
ment in the aircraft industry have taken on an exceptionally rapid 
tempo, even by American standards. 

The A.I.A. report supplies a wealth of material to illustrate these 
extra costs. The following are two characteristic examples : 

The growth in labour costs is shown by a comparison between 
1944 and 1954. At the height of the war-time output boom, when 
more than 96,000 aircraft were produced, the U.S. aircraft industry 
employed roughly 2,000,000 workers, whose weekly wage packet 
averaged $65. In 1954 a labour force of more than 805,000, with 
average weekly wages of $85, was employed to produce only 13,000 
aircraft. Admittedly, the two sets of figures cannot fairly be compared 
since the size and weight of aircraft have increased substantially 
during the intervening period. However, the major share of the 
increased labour costs is due to structural refinements and the more 
complicated equipment of modern aircraft (hence the need for more 
skilled workers and engineers). 

In this connection, interesting figures are given in the A.I.A. 
table (for 1952) of research engineers employed in the aircraft and 
other industries : 








Industry “oe 
Aircraft and parts 20,235 
Electrical machinery 17,274 
Chemicals 13,201 
All other manufacturing 29,596 














Not only the labour force but also plant area required has in- 
creased by leaps and bounds. “Despite the fact that in 1950 we were 
producing less aircraft per month than we were in 1940”, states the 
report, “ the floor space required for aircraft production in 1950 had 
increased greatly. In June, 1950, approximately 60 million square 
feet were being used in the manufacture of aircraft as compared to 
just under 10 million square feet in 1939.” 

Other cost-increasing factors cited are materials, machine tools, 
and above all the time required for the development of the individual 
types. The latter has also increased considerably during recent years 
and is now as much as nine years for Strategic Air Command’s latest 
heavy jet bomber. 

* 

This objective analysis of the industry’s difficulties is followed 
by a no less detailed account of the favourable factors. 

A particularly encouraging development for the aircraft industry 
is the constant increase during recent years in the share of aircraft 
procurement in the United States’ total defence expenditure. 


U.S. Budget figures (million $) 








Fiscal year Total Federal Total Military Aircraft Percent of 
to June 30th Expenditure Expenditure Procurement aircraft 
1939 8,966 1,368 68 5.0 
1944 95,315 75,976 12,828 16.9 
1947 39,289 14,769 593 4.0 
1950 40,156 13,440 1,705 12.7 
1951 44,633 20,821 2,536 12.2 
1952 66,145 38,967 5,712 14.7 
1953 73,982 47,565 8,605 18.1 
1954 67,772 40,336 9,247 22.9 
1955 E 63,504 34,375 8,300 24.1 























E = ALA. estimate. 
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_The next chapter shows the rapid increase in expenditure on 
guided missiles : 








Fiscal Year Guided Missile Guided Missile Aircraft 
° procurement development development 
dune 30th (million $) (million $) (million $) 
1951 21.0 _ 
1952 168.9 ~— = 
1953 295.0 _ song 
1954 503.5 231.4 269.8 
1955 518.4 254.1 E 263.0 E 
1956 —_ 242.4 E 281.2 E 




















E A.LA. estimate. 


Further interesting figures are those for the distribution of total 
research and development appropriations among the various organi- 
zations : 


Research and development 








(million $) 
Total Total : 

vor | efeeet, | PARR] rere | MAGA.) Sierey | Other 

1940 9,183 97 8.7 2.2 — 86.1 
1945 98,703 1,606 136.0 24.1 859 586.9 
1950 39,606 1,143 218.4 54.5 221 649.1 
1951 44,058 1,342 297.9 61.6 243 739.5 
1952 65,410 1,839 523.0 67.4 250 998.6 
1953 74,274 2,063 618.4 78.6 216.8 1,149.2 
1954 67,772 2,095 598.0 89.5 274.3 1,133.2 
1955 E 63,504 2,071 604.0 72.0 288.7 1,106.3 





























E A.1A. estimate. 


This brief extract from the A.I.A. report may fittingly be con- 
cluded by some figures for U.S. aircraft exports, which in 1954 reached 
almost one-twelfth of total aircraft products and have totalled the 
following dollar values during the past three years. 


Aircraft exports (compared with Britain) 








(million $) 
Year United States Britain 
1952 603 122 
1953 880 182 
1954 619 157 








So much for the situation as seen by the Aircraft Industries 
Association. What is the individual manufacturer’s view ? 


The industry's forecasts 


Within the past few weeks four internationally known persona- 
lities from the U.S. aircraft industry have discussed the situation in 
this industry and forecast—with their own developments as point 
of departure—certain aspects of future evolution: Frederick B. 
Rentschler, Chairman of United Aircraft Corporation, Donald W. 
Douglas, President of Douglas Aircraft Co., Robert E. Gross, Presi- 
dent of Lockheed Aircraft Corp., and Lawrence D. Bell, General 
Manager of Bell Aircraft Corp. 

In a booklet entitled “ The Jet Air Power Race 1955”, Frederick 
B. Rentschler, who founded Pratt & Whitney Aircraft Co. in 1925 
and has been Chairman of United Aircraft Corp. and its divisions 
since 1929, compares, for the benefit of shareholders, staff and sup- 
pliers, the position in the American, Russian and British aircraft 
industries. 

For Rentschler, an engineer with a vast experience of aero engine 
design, the turbojet will be the deciding factor until. atomic power 
plant are available. Basically therefore, he compares the develop- 
ment of turbojet design in Russia, Britain and the United States. 
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Development of a jet engine up to production stage takes five years. 
Fundamentally there have been two development phases, one between 
1945 and 1950 and the second from 1950 to 1955. During the first 
phase Russia, with the British Nene licence and the aid of German 
engineers, had been able to match American progress. The Russian 
Nene and the American General Electric J-47 (fitted in the first 
Sabres), both in the 5,000 to 6,000 Ib. thrust class, were roughly 
comparable. 

During the second period (1950 to 1955) new turbojets, most of 
them with axial compressors, had been brought out in the three 
countries, though nothing precise is known about Russia’s products. 
In Britain, Rolls-Royce developed their Avon, and Armstrong Siddeley 
their Sapphire, both with approximately 7,000 lbs. thrust (the latest 
versions are much more powerful—Ed.), and in the United States 
there was the Pratt & Whitney J-57 with about 10,000 lbs. thrust 
(also much higher today). Military security: forbids the release of 
detailed information concerning further American experimental 
progress, but the U.S. Air Force has announced that new experi- 
mental engines such as the General Electric J-79, Wright J-67 or 
P & W J-75 are already above the 10,000 Ib. class. 

Some people, not in possession of the facts, had maintained that 
the British were ahead of the Americans in turbine development. 
This is not correct, states Rentschler: “I believe we have again 
surpassed Great Britain’s best efforts of the 1950-1955 cycle, and 
that we are not on the way to relinquishing that leadership at the 


present time.” 
ae 


In June 1955 Donald W. Douglas gave an address to the 
Newcomen Society in North America?!, in San Francisco, on the 
subject “ Wings for the World, the ‘ DC’ Family in Global Service ”. 

Douglas gave a concentrated history of the company founded 
by him, a firm whose success—to use his own words—not only “ proper- 
ly belongs to 76,000 of our present employees and to literally 
thousands who served us so faithfully ” in the past, but also to the 
“dynamic dreamers of the drawing board” who created the “ DC 
family ”. 

Out of the roughly 4,765 commercial aircraft of all nations today 
in operation, 2,481 belong to the Douglas family. Of the 164 million 
passenger-miles flown every 24 hours by the world’s scheduled air- 
lines, nearly half are logged by Douglas models. At the present 
moment there are 1,673 DC-3s, 377 DC-4s, 164 DC-6s, 23 DC-6As, 
180 DC-6Bs in operation. The DC-7, now in actual service in North 
America, contributes further to the world’s daily passenger-mileage. 

Reminiscing, Douglas recalled that in August 1932 Jack Frye, 
then Vice-President of T.W.A.’s predecessor, Transcontinental and 
Western Air Inc., wrote to the Douglas firm asking if it would be 
interested in building an all-metal “ three-engined ” monoplane with 
a maximum gross weight of 14,200 lbs., fuel capacity for a cruising 
range of 1,000 miles at 150 m.p.h. and carrying a crew of two and 
at least 12 passengers. From this specification emerged the twin- 
engined DC-1, which flew in 1933 and had a gross weight of 17,500 
lbs. There followed the successors, first the DC-2, then the “ uni- 
versal ” DC-3, of which 803 were produced as commercial aircraft 
and 10,123 (C-47s) as military transports. It is estimated that roughly 
4,500 DC-3s, many of them converted for civil use, are still in use 
today. The DC-4 prototype made its maiden flight in June 1938. 
In March 1942 its military version, the C-54, made its appearance ; 
during World War II it made 100,000 Atlantic and Pacific flights. 

After the war work began on the various versions of the DC-6 
series, and now the new DC-7 is appearing in increasing numbers on 
the world’s markets. Finally, the DC-8 jet transport is on the horizon. 


* 


In his “ Lockheed Stockholders Newsletter” of July 18th, 1955, 
Robert E. Gross, President of Lockheed Aircraft Corp., makes the 
following general forecast for world air transport: maximum 
ranges with reserves will be 6,500 miles and with full payloads more 
than 5,000 miles. In other words, it will be possible to operate eco- 
nomically such non-stop services as Vancouver-London, San Francisco- 
Lima, Cairo-Johannesburg or Honolulu-Tokyo. 


1 The Newcomen Society in North America was named after the British pioneer Thomas Newcomen 
(1663-1729), who made valuable contributions to the development of the steam engine. 
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As regards present developments, Lockheed has four modern 
transports in production : the turboprop Electra, the advanced 1649A 
Super Constellation, and two models of the standard Super Constella- 
tion. 

The Electra, 35 of which have been ordered by American Airlines, 
will cost somewhat less than $2,000,000 and will have a cruising 
speed of 414 m.p.h., with a gross weight of roughly 98,500 lbs. Maxi- 
mum range will be 2,000 miles so that this aircraft, designed for 64 
to 90 passengers, will have no immediate rival in medium-stage 
operations. The first flight is scheduled for October 1957 ; deliveries 
should begin ten months later, and American Airlines’ 35 will be 
delivered by June 1959. 

The model 1649A Super Constellation will be the first commercial 
transport capable of flying, both summer and winter, non-stop from 
any Western European city to New York. With its redesigned wing 
and more powerful engines (Wright R-3350 EA-2 compound engines 
developing 3,400 h.p. each for take-off), it will also be the fastest 
long-range airliner in the world.—At present, the following orders 
have been received: 24 aircraft for T.W.A., to cost a total of 
$70,000,000 complete with spares, and 12 for Air France, valued at 
about $28,000,000. 


oo 


On July 8th, 1955, 20th anniversary of Bell Aircraft Corp.’s 
foundation, Lawrence D. Bell stated: “ Aviation’s job has only 
begun ”. 

Bell, who has been active in aviation for 43 years, stressed that 
“every phase of aviation as we know it is on the threshold of entirely 
new concepts ”, and that this particularly applies to the present era. 





Indications of the revolution now going on are the principles of 
vertical take-off, fully automatic controls, electronic all-weather 
navigation aids, nuclear power plant and others almost beyond the 
scope of the imagination ... Within the next two decades aircraft 
with speed ranges of between Mach 10 and Mach 20 (approximately 
7,000 to 14,000 m.p.h.) and capable of operating at altitudes of up 
to 50 miles will be conceived and built. It took the aircraft industry 
until 1947 to pierce the sound barrier, but today supersonic flight 
is a commonplace. “We can’t wait that long again for major devel- 
opments, and I don’t think we will have to.” Bell added that in 
his view the principle of vertical take-off and landing would eventu- 
ally be applied to all types of aircraft. 

In the military field he foresees an increasingly important role 
for guided missiles and believes that the next decade or two will be 
a period of transition from aircraft to guided missiles. All improved 
new aircraft will be armed with missiles such as the Bell Rascal for 
offense and the Hughes Falcon for defence. Already the defence of 
the United States is being taken over more and more by missiles. 

Bell distinguishes three major steps in aviation development. So 
far only the first step has been mastered: “ The Wrights proved 
that man need no longer be earthbound ... Our next step is to 
prove we can operate outside the atmosphere, and the third step 
will follow when we can operate outside of the gravity field of the 
earth... Artificial satellites are now feasible, at least theoretically.” 
And space travel is being prepared. 

Aviation has constantly to meet new problems. Now that the 
sonic barrier has been pierced, designers are coming up against the 
heat barrier. 

“ Yes, after 53 years, aviation is just beginning.” 


Book Reviews 








valuable introduction to the symbols and ter- 





Weltraumstrahlung — By Prof. Dr. med. Jakob 
Eugster. Verlag Hans Huber, Berne and 
Stuttgart, 1955 (German; 144 pages and 
29 plates ; price Fr./DM. 26). 


With 25 years of experience in the complex 
field of physical and biological research, Pro- 
fessor Eugster, a lecturer at the University of 
Zurich, is well qualified to write on our present 
knowledge of cosmic radiation. Because of the 
tremendous scope of the material, however, he 
has restricted his discussion to the effects of 
cosmic radiation on the human organism, “ What 
measures must be taken to protect pilots in 
the stratosphere?” ... “ Would space travel 
be dangerous to health?”... These are 
roughly the questions he sets out to investigate. 

The book is divided into a physical part (I), 
a biological part (II) and an extensive appendix 
(III), with tables and list of authors. A biblio- 
graphy is given at the end of each chapter 
and covers a total of 435 titles. 

The first part (physics) deals briefly with 
present knowledge of high-altitude radiation, 
in particular as regards phenomena which may 
have biological effects. These include above all 
the primary particles (e.g. iron atom nuclei) 
first discovered in the upper layers of the atmo- 
sphere in 1948, then secondary processes such 
as atom fragmentation (star figures) and electron 
showers (e.g., behind lead plates). The author 
also writes in detail on the weakening of cosmic 
radiation below the earth’s surface (e.g., at a 
control station in the centre of the Simplon 
Tunnel), as the absence of a phenomenon is 
just as important in his biological experiments 
as its presence. However, physicists still know 
nothing about the origin and formation of 
corpuscular cosmic rays, which come from 
“interstellar space’ outside our sun system 
and hit the earth’s atmosphere with the tre- 
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mendous energy of billions or trillions of electron 
volts per particle (i.e., one to 1,000 ergs per 
atom nucleus). 

The second part (biology) of the book first 
describes the development of investigation 
methods, in particular the author’s own dye- 
stuff method for observing the effect of radia- 
tion on living tissue. Then a number of special 
biological problems are discussed, such as the 
eugenic problem of mutations (changes in 
hereditary characteristics) and the long-sus- 
pected cancer-encouraging effect of high-energy 
corpuscular radiation. Though cosmic rays 
have been proved to produce “ dominant 
mutations ” in the eggs of brine shrimp (artemia 
salina), the last word on whether these rays 
actually encourage malignant tumours has not 
yet been spoken. The author closes by quoting 
the prophetic remark of the Dutch doctor Van 
Helmont, who died some 300 years ago: Astra 
necessitant, non inclinant ... the stars influence 
cosmic and organic life but do not bend the 
human spirit. Ri 


High Speed Aerodynamics and Jet Propulsion— 
Volume I, Thermodynamics and Physics of 
Matter—Edited by F. D. Rossini—Princeton 
University Press, Princeton, New Jersey, 
1955. (English ; 812 pages ; price $15.) 


Volumes VI and IX of this 12-volume work 
were published several months ago (cf. Interavia 
No. 2, 1955), and have now been followed by 
Volume I on the fundamentals of thermodyna- 
mics and the physical qualities of solids, fluids 
and gases, selected with regard to their appli- 
cation to high-speed aerodynamics and jet 
propulsion. Like its predecessors, this volume, 
prepared by F. D. Rossini and twelve other 
scientists, is characterized by exceptional 
thoroughness and clarity of presentation. A 
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minology used in the other volumes of this 
ambitious programme. Ri 


Antriebsfragen der Verkehrsluftjahrt von Morgen 
(Research report FBS 24/55 issued by the 
Jet Engine Institute of the German Aero- 
nautical Research Association). By Prof. 
Dr.-Ing. Otto Lutz, Brunswick, 1955. (Ger- 
man ; 22 pages ; 54 figures ; obtainable from 
the German Aeronautical Research Associa- 
tion, Brunswick.) 


This report, published in manuscript form, 
reproduces a lecture which the author read at 
the DFL annual meeting at Brunswick on 
January 10th, 1955. Professor Lutz bases his 
remarks primarily on impressions received as 
member of the Deutsche Lufthansa’s Technical 
Committee on talks and tours of inspection in 
the United States and Britain. He selects for 
discussion two main problems—non-stop flights 
across the North Atlantic, and _ short-stage 
continental flights—and examines the types 
and makes of power plant suitable for these. 
—To sum up: a very succintly written report 
for the air transport expert, with clearly-drawn 
conclusions. Ri 


Analysis of Premature Structural Failures in 
Static Tested Aircraft. By Dr. Leon S. 
Jablecki—Report No. 3 of the Department 
for Aircraft Stress Analysis and Aircraft 
Construction, Federal Institute of Techno- 
logy, Zurich—Verlag Leemann, Zurich, 1955 
(English ; 100 pages ; price Fr. 12.50.) 


The author of this doctor’s thesis submitted 
to the Swiss Federal Institute of Technology 
was made Chief of the Aircraft Structures Test 
Unit, Air Materiel Command, Dayton, Ohio, 
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in 1948. In the course of his duties there he 
became concerned over the numerous failures 
that were occurring below the design load 
conditions in the static testing of aircraft 
structures. He therefore decided to make a 
survey of all the static test results obtained 
by A.M.C, from 1940 to 1949. These showed 
that 52 % of all wings and 50 % of all fuselages 
tested over this period failed below maximum 
load.—From the available material Jablecki 
discovers typical structural failures and illus- 
trates methods of assessing them theoretically. 
An appendix gives details of the static tests 
examined. Re 


ABC des Luftverkehrs, ein Lexikon der inter- 
nationalen kommerziellen Zivilluftfahrt. 
No. 5 in the series on transport economics 
published by the “ Deutsche Verkehrs- 
Zeitung ”. Deutscher Verkehrs-Verlag G.m. 
b.H., Hamburg, 1955 (German; 340 pages ; 
price DM 10.80). 


There is undoubtedly a practical need for a 
dictionary of the special terms used in air 
transport, with brief explanations and defini- 
tions. The publishers have been at pains to 
select from the vast scope of modern air trans- 
port language the expressions that German air 
transport employees will most urgently need 
during coming months. The annexes on the 
Chicago Convention, Warsaw Convention, 
I.A.T.A.’s general conditions of carriage, etc., 
will also render valuable services.—However, 
there are a few errors in translation or spelling 
which could well be corrected in a second 
edition (for example, “ entziindbar ” is “ inflam- 


mable ”, not “ flammable ” ; the second “e“ 
in the French word “ bordereau ” is missing, 
etc.). He. 


Uber die Temperaturverteilung hinter ange- 
stvémten Zylindern.—By Prof. Dr. J. Ackeret. 
—Uber thermische Effekte in Resonanzrohven. 
—By Ing. Herbert Sprenger.—Schubver- 
mehrung durch Strahlmischung.—By Ing. 
Zbigniew Plaskowski.—Report No. 21 of the 
Department of Aerodynamics, Federal Insti- 
tute of Technology, Zurich.—Verlag Leemann 
Zurich, 1954 (German; 55 pages; price 
Fr. 13.50). 


This booklet contains three papers which 
were first read at the Swiss Physics Society’s 
Autumn Meeting in Berne on August 24th, 1952. 

Professor Ackeret’s paper deals with pheno- 
menon of “ aerodynamic cooling” of a gas 
flow behind cylindrical bodies and _ airfoils. 
Starting out from L.F. Ryan’s observations of 
temperature losses in turbulent flows, the 
author describes how these losses can be ex- 
plained on the basis of non-stationary potential 
flows. He also shows that similar heat effects 
can also be pre-calculated in other cases. 

The next paper, by H. Sprenger, describes 
an arrangement by which an expanding gas— 
as in Ranque’s vortex tube—can be divided 
into a heated and a cooled flow. Experiments 
with this device, known as a “ resonance tube ”, 
have proved that though rotary movements 
facilitate a temperature separation in the gas 
they are not essential. The phenomena inves- 
tigated can be significant both for special tasks 
and for avoiding certain accidents in high 
pressure gas engineering. 

The final paper, by Zb. Plaskowski, deals 
with the increase in thrust produced by mixing 
a high-speed propulsive jet with an accelerated 
secondary jet consisting of the ambient air. 
According to theoretical considerations, the 
thrust-increasing effect of such an arrangement 
is sufficiently great to enable jet mixing devices 
to be used as take-off aids. However, measure- 
ments made on models revealed certain diffi- 
culties due chiefly to the length of an economic 
jet mixer pipe. In order to improve jet mixing 
with practical pipe lengths an arrangement of 
four smaller jet pipes was finally tried and 
found to give optimum efficiency. Re. 
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Introduction a l’Etude de la Couche Limite. By 
Edmond A. Brun. Gauthier-Villars, Paris, 
1955. (French, 189 pages). 


The boundary layer of fluid in the neigh- 
bourhood of a moving surface is the centre of 
phenomena which explain fluid friction, 
convection and diffusion. 

The present book has been designed to 
provide teachers and students with a simple 
account of the boundary layer giving a general 
survey of the phenomena occurring in it. It 
provides in simple form the normal results 
concerning permanent processes and, in par- 
ticular, fluids with constant physical properties. 
— A later volume is to deal with questions 
regarding modern engineering and particularly 
with the control of the boundary layer. 

La. 


Brandlehre und chemischer Brandschutz. — By 
Ludwig Scheichl. Verlag A. Hiithig, Heidel- 
berg, 1955. (German ; 408 pages ; 47 figures 
and 2 plates ; price DM 26.) 


There could be nobody more qualified than 
the Chief Chemist of a leading German manu- 
facturer of fire prevention and fighting sub- 
stances and equipment to write on this “ burn- 
ing ” topic. 

The book fills a sensible need. As far as is 
known, it is the first comprehensive treatise 
on the physical and chemical fundamentals of 
fire prevention and fire fighting in any language. 
It is divided into three parts. The first dis- 
cusses in detail the theory of combustion, with 
special reference to outward phenomena, ther- 
modynamics and kinetics. The second part 
deals with fire prevention measures, such as 
painting, impregnation and removal of electro- 
static charges. The prevention of fire in petrol- 
eum installations is also covered. Part III is 
devoted to fire-fighting methods and equip- 
ment. A special chapter on chemical problems 
arising through use of fire-fighting substances in 
special cases contains a section on fighting 
fires in aircraft. Finally the new fire risks due 
to the peaceful and military use of atomic 
energy are also discussed. Eb. 


Aviation English. — By S. Humbert, head of the 
Anglo-French Institute and Professor of 
English at the Centre d’Enseignement Supé- 
rieur Aérien ; Dunod, Paris, 1955 (French ; 
two volumes of 257 and 223 pages respec- 
tively). 


This textbook of English has been compiled 
for students of the French Air Force’s Signals 
School. The lessons start from the rudiments 
of grammar and progress to a detailed know- 
ledge of the language with the aid of exercises 
using aeronautical vocabulary (pilotage, com- 
munications, navigation, meteorology, history 
of flying ... even flying saucers). The author’s 
ambition has been to make the study of a 
difficult language attractive; however, he 
makes no attempt to hide the fact that it 
cannot be learned in “six weeks” or in “three 
months”, but must be mastered through 
persistent study. Di. 


Rectification to the review of “ Probleme der 
Weltraumforschung” in No. 7, 1955: 


In the review of this collection of the papers 
read at the 1953 Fourth International Astro- 
nautical Congress in Zurich, the last sentence 
read: “ The directing hand of Professor J. 
Ackeret (Federal Institute of Technology, 
Zurich), who organized the Congress, is un- 
mistakable ”. 

A number of IJnteravia readers have since 
pointed out that preparations for the Congress 
were exclusively in the hands of J. Stemmer, 
Chairman of the Swiss Astronautical Working 
Group, and his wife, and of group member 
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Schindler. Herr Stemmer also edited the 
collection of papers published in book form, 
Professor Ackeret acted as a valued adviser 
but did not take part in the detailed organizing 
work. 

In correcting this error, the Editors offer 
their sincere apologies to the Swiss Astro- 
nautical Working Group and to Professor 
Ackeret. He. 


Books Received 
Publications scientifiques et techniques du 
Ministére de 1’Air. 


Distributed by Service de documentation et 
d'information technique de 1’Aéronautique, 
Paris. 


No. N.T. 52: L’exploitation des données empi- 
riques by Pierre Vernotte. 


No. N.T. 53 : Structure cristalline de la cancrinite, 
by Pierre Nithollon and Pierre Vernotte. 


No. N.T. 54: Etude du frottement interne par 
élimination systématique des forces d’inertie, 
by André Brodeau. 


No. 298: Comparaison de la résistance au choc 
des films lubrifiants, by F. Charron. 


No. 299 : Contribution a l'étude de l’aile portante 
en fiuide compressible, by R. Goethals and 
M. Ménard. 


No. 300: L’interpolation idéale et son calcul 
numérique effectif by Pierre Vernotte. 


* 


Ministry of Transport and Civil Aviation : An 
Evaluation of the Decca Navigator System, by 
The Civil Aviation Navigational Services 
Group. 


Industrielle Rationalisierung. Issued by Profes- 
sor Leo Brandt, Under-Secretary of State at 
the Ministry for Economics and Transport, 
Diisseldorf and Dr.-Ing. E.h. Gustav Frenz, 
Diisseldorf. Verkehrs- und Wirtschafts- Ver- 
lag, Dortmund. 


Research Committee, North Rhine-Westphalia. 
No. 41. Gustav-Viktor Lachmann : An einer 
neuen Entwicklungsschwelle im Flugzeugbau. 
— A. Gerber: Stand und Entwicklung der 
Raketen- und Lenktechnik. 


L’ Aeronautica Italiana Oggi, by Giorgio Lourier. 
Apollon, Rome. 


The Airport Visitor and Air Traveller, by 
T. Mallerman and C. W. Cain, published by 
Penman Enterprises Ltd. 


The Flight-Refuelled Bomber, by C. H. Latimer- 
Needham. Published by Flight Refuelling 
Limited, Tarrant Rushton, Blandford, Dorset, 
England. 


Apparecchiature speciali per Centri Studi e 
Ricerche .de Medicina Aeronautica, Istituti 
Medico-Legali di Aeronautica, Reparti di Vole 
e Scuole di Pilotaggio. Provend, Turin, 1955. 


Collection “Spiel und Arbeit”, Flugmodell- 
Bauplane: Vol. 226: Pegasus; No. 228: 
Seraph ; No. 229 : Kadett. Otto Maier Verlag 
Ravensburg. 





Photo credits: Front cover: W. Mahrer, Geneva; pp. 666-669 : 
Howard Levy (1), Walt Disney Productions (1), Stuttgart Space 
Travel Museum (1), U.S.A.F. (1), manufacturers (7), Interavia 
records (5) ; pp. 670-679 : U.S.A.F. (20), U.S. Army (3), U.S. Navy 
(2), manufacturers (4), Interavia records (1) ; pp. 680-682 : Russian 
press ; p. 683: U.S. Coast & Geodetic Survey ; pp. 686-691 : manu- 
facturers (14), Interavia records (1); pp. 692-693: B.E.A. (1), 
manufacturers (3); p. 694: Interavia records ; pp. 695-696 : Inter- 
avia records ; pp. 697-698: ATP (1), U.S.A.F. (1), manufacturers 
(6) ; pp. 699-700 : manufacturers ; pp. 701-702: Interavia records; 
pp. 703-705 : manufacturers. 
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MIT SBE GSE Z DIESEL MIT CBE OSB DIESEL | 


itera Tulare se, mate wee — DIESEL STARTING SETS 
as power station or vo \ a I - a \a_ 8 600/2500 Amps., 24/28 Volts 


for emergency supply for all types of planes 





AGGREGATEBAU - AD. STRUVER GMBH HAMBURG - TANKWAGENBAU 
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TURBOJET 


















WZ 
== |< 
SOCIETE NATIONALE ZI 


D’ETUDE ET DE CONSTRUCTION DE MOTEURS D’AVIATION 


150, BOULEVARD HAUSSMANN. PARIS. ( Vill) 








SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 


HELICOP-AIR - 31 RUE FRANCOIS ler - PARIS 8e - BAL. 06-83 
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"Citta di Torino” 


Intercontinental 


under municipal management 


TURIN 


Capital of Piedmont 
Population 750,000 


International trade fairs 
Artistic and cultural events 


Art galleries - Museums 


Information from: 
ENTE PROV. TURISMO TORINO 
E.N.1.T. OFFICES AND 


Travel Agencies 


rears 


> 


* ALITALIA 








20, Via L. Bissolati - ROME 














ASIA 


EUROPE 
AFRICA 


A. 





AUSTRIA — EGYPT — FRANCE — GERMANY 
GREECE — IRAN — IRELAND — ISRAEL — SPAIN 


SWITZERLAND — TUNISIA — TURKEY 
UNITED STATES 
connected with the whole Italian network 
by DOUGLAS DC-6B 
and CONVAIR LINER 


| VA 


LINEE AEREE ITALIANE 
in Switzerland: SWISSAIR 

















Viberti 180 VF 6 x 6 tractor with Viberti-Saiv semi-trailer fuel tank and distribution system 









METAL ee 
DRAWING PRESSES. LZ oy ww 


DOUBLE AND TREBLE ACTING te 

















WITH PAT. BvH BLANK HOLDER 
MAXIMUM TRAVELLING AND DRAWING 
SPEEDS 

MODERN REVERSIBLE OIL DRIVE 
FULL OR SEMI-AUTOMATIC PROGRAMME 
COMMAND 


LATEST DESIGN 
AND STRUCTURE 


WRITE FOR DETAILED QUOTATION 
AND APPROPRIATE LITERATURE ON 
OUR VERSATILE MANUFACTURING 
PROGRAMME 





NISCHE MASCHINENFABRIK 


E AN HULLEN 


KREFELD ¢ GERMANY « TEL. 28131 « TELETYPE 0853827 » TELEGR. BEKHUELLE 
N ALL COUNTRIES 





Pay us a visit at the Machine Tools Exhibition in Hanover - Hall 8, stand 8317 





3. 
Highlights from the History of Swiss Aviation 


1928 Balair takes over the Geneva-Zurich-Munich-Vienna 
service, and Ad Astra flies non-stop between Zurich and Berlin 
(420 miles), the longest direct route in Europe. 


1930 Balair and two French companies open a Basle-Cher- 
bourg/Le Havre mail service, to connect up with ships to and 
from New York. 


1931 Establishment of Swissair, Swiss Air Lines, in Basle 
through the merger of Ad Astra Aero and Balair. 


1932 Swissair is the first airline in Europe to introduce American 
aircraft of the Lockheed Orion type. 


1933 For the first time Switzerland is connected to the European 
night mail network through morning and evening Swissair 
services from Basle to Frankfurt. 


1934 Swissair puts a new fast aircraft of the Curtiss Condor 
type into service on the Zurich-Stuttgart-Halle/Leipzig-Berlin 
route. 


1935 Swissair introduces the 14-seat twin-engined DC-2 as 
standard type on the majority of its international routes. 


1939 Suspension of operations on the outbreak of war. 
(To be continued) 


SWISSAIR 


EUROPE USA SOUTH AMERICA NEAR EAST 


715 











, 
KLM “ 


THROUGHOUT THE YEARS - THROUGHOUT THE WORLD 





Some remarkable 
pioneering feats: 


KLM inaugurates the world’s oldest air 
service still maintained by the same company : 
Amsterdam-London. 


KLM opens the first air traffic booking 
office in the world. 


—- KLM is the first to make use of air- 
cooled engines and all-metal propellers, also since 


1920 the first to introduce to the world the Fokker 
passenger planes which later on became the most 
widely used commercial aircraft in the world. 


1927 KLM makes the world’s first intercon- 
tinental charter flight: Amsterdam-Jakarta and 
-Khartoum. 


bel 2.2 Saal KLM opens the longest air route in the 


world of that time: Amsterdam-Jakarta. 


weiss KLM, as first airline outside the U.S., 


introduces the all-metal DC-2, wins the London- 
Melbourne Air Race handicap section. 





1936 KLM is the first European company to 
purchase the world’s most widely sold commercial 
aircraft: the DC-3. 


1943 KLM, as first non-U.S. carrier, orders 
the Lockheed Constellation. 


Bczure KLM, despite its war-shattered organiza- 


tion, is the first European airline company after 
the war to open a regular Trans-atlantic service 
to New York. 


1948 KIM is the first European company to 
put the Convair Liners into service. 


1950 KLM is the first European airline to be 


specially authorized by the U.S. Government to 
overhaul aircraft of U.S. airlines. 


Reg CFE KLM is the world’s first airline to operate the 


, turbo compounded Lockheed Super Constellations. 
7 


J 
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ADVANCED STAGE 
TRAINING AIRCRAFT 








AERONAUTICA MACCHI s.p.a. VARESE 


Founded in 1912 ITALY 


MIAN AH! 


= 








Power for the engine, speed for the wheels 





ONLY WINGS CAN HELP YOU 


The SUPER AERO is an ideal modern means of transport, fast, reliable, always ready for 
use, It is an all-metal twin-engined four-seater, valuable for business trips, private touring, 
sports, training, and often used as taxi aircraft. It will cut down your travelling time, give you 
perfect comfort und offer you all the pleasures of flying. Prospectus and demonstration on 


request. 
ren AERO-CRAFT ZURICH 


Bahnhofstrasse 77 (Switzerland) Telephone (051) 25 55 02 









I OW 0), hoy ai PRAHA - CZECHOSLOVAKIA 

















: 7 
( 


M.S.760°PA 






|S" 
QUADRIPLACE DE LIAISON RAPIDE 


JRANE-SAULNIER 












THREE “SECURITIES” 


— Security against water with any pressure up to 150 P.S.I. 
— Security against all particles over one micron. 
— Security against any wrong operating process. 


— No filtering cartridges to be changed periodically, 
therefore no risk of wrong fitting. 


— No risk of misoperating, fil- 
tering elements being easily 
cleaned within 10 seconds by 
moving one single lever. 

— Average life of filtering ele- 
ments : 850,000 to 2,600,000 Imp. 
gal. 

— All delivery rates up to 440 
Imp. gal. per minute. 

Sofrance petrol and kerosene 
filter type K-3 is approved by 
the Technical Department of 
the French Air Ministry. 
SOFRANCE S.A. makes filters 
for all purposes, as well as a 
high efficiency water segregator 
with densimetric valve. 


SOFRANCE 























PARIS : 206, BOUL. PEREIRE (17°) - E10. 35.19 
LYON : 1, RUE FERRANDIERE - FRA. 82.52 65-91 
LIMOGES : 34, AV. DU G’-LECLERC - 37-26 28-23 





Publi. COIRAY. 10 


MOTOR SHOW Stand 11 


Gallery A 
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OFFICINE DI POMIGLIANO PER COSTRUZIONI AERONAUTICHE E FERROVIARIE 


AERFER 
(CH Head office in Naples — Production plant at Pomigliano d’Arco 


AIRCRAFT CONSTRUCTION 
Aircraft and Spares 








3 to 25-ton high-speed self-propelled cranes 


for airports and industry 
ru 


6 


Bels 


Via Francia, 20 GENOA (ltaly) 








In use by the Italian armed services and many industries in Italy and abroad. 
















ELECTRIC MULTI-PIN PLUG AND CONNECTION 


JAEGER MULTI-PIN PLUGS ENSURE THE RAPID 


FITTING OR DISMANTLING OF MULTIPLE-CONDUC- 
TOR CONDUITS. THEY RULE OUT ALL POSSIBILITY 
OF ERROR IN THE CONNECTIONS MADE. 

- ALTIMETERS 


- AIR SPEED INDI- 
CATORS 
- ACCELEROMETERS 


Converters for 
current supply to 
airborne transmitter 
and receiver stations 











= pYXeD @ ERCOLE MARELLI & C. - S.p.A. 
JIATCER. Marelli Via Borgonuovo 24 - MILAN 


2, RUE BAUDIN, LEVALLOIS-PERRET 



































REFUELING SEMITRAILERS 
CRASH AND RESCUE TENDERS 
TRUCKS 
TRACTORS 
SEMI-TRAILERS 
TRAILERS 
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COSTRUZIONI AERONAUTICHE 


PLANT AND AIRFIELD AT 
CASCINA COSTA- GALLARATE 


AGUSTA-ZAPPATA AIRCRAFT 
AGUSTA-BELL 47G HELICOPTERS 














INTERFERENCE SUPPRESSION 


Radio operations necessitate complete suppression of electri- 
cal interference in ignition circuits : TITEFLEX offers the benefit 
of long experience in this special field. 

Complete installations, flexible or rigid casings, joints, you 
can be sure of complete satisfaction with TITEFLEX. 
























FENWICK 
PARIS. 10° Te 


15, Rue Fenelon 
LAMartine 9I.60 






Titeflex) — 


Representative and sole licensee for TITEFLEX Inc. Newark, N.J., U.S.A. 








SF vanrrece 





SAUF AVIDNS 
sis > 


Te 


- 


TRAFFIC | 
on Airports 





The specialized firm of A.D.B. has just perfected a new apparatus 
designed to increase the safety of traffic on airports. 


The equipment—illustrated here—is designed to signal to aircraft 
taxying on the ground and to all vehicles moving on the runways. 
The red and green lights are remote-controlled from a special desk. 


The illustration below shows the adaptability of the equipment. It 
is also fitted, as a safety measure, with a breaking unit at its base, 


which can be exchanged in an instant. 


OAUF AVIONS 


Fl 





A.D.B. Air Equipment is once again in the forefront of progress. The 
list of its achievements lengthens day by day : 8 N.A.T.O. airfields, 
Brussels-National, Brussels G, Stanleyville, Caselle-Turin, Bagdad 
West Airport. 


ADR AIR EQUIPMENT S. A. 


SURVEYS — ESTIMATES 
D B 60, RUE FERNAND-SEVERIN 
BRUSSELS, BELGIUM 





A 


HIGH AND LOW INTENSITY RUNWAY LIGHTS, TAXI-LIGHTS 
AND APPROACH LIGHTS — CONSTANT CURRENT REGULATORS 
FOR SERIES SYSTEMS — ILLUMINATED WIND TEES — CONTROL 
DESKS — OBSTRUCTION "AND HAZARD LIGHTS — RADIO-CON- 
TROLLED BRIGHTNESS OF RUNWAY LIGHTS FROM THE PLANE. 
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Viberti S.p.A., Turin 





CHANGE OF ADDRESS 


INTERAVIA Great Britain : 


INTERAVIJA (U.K.) Limited 

14, Clarges Street, LONDON W.1 
Tel. Mayfair 1596 

Telegrams : Worldavia, London 











CONSORZIO 
ITALIANO 

DI ASSICURAZIONI 
AERONAUTICHE 
Piazza San Bernardo, 101 


Tel. 478.241 
Telegr. “ CONSAERO ” 


Consolata, Turin 

EUROPA, 2 Via Balbi, 

FIUMETER, 
Margherita, 


ISTITUTO 
Venezia, Milan 





bre, Rome 
ITALIA ASSICURAZIONI, 


ie 
L'ABEILLE INFORTUNI, 
L'ASSICURATRICE 
fratelli, Milan 


For insurance against any kind of aviation risk go 
to one of the following companies : 


eS . ne ESPERIA, 70 Via della 
Frezza, 


ASSICURAZION| GENERALI, Rome, Venice, Trieste, 
COMPAGNIA ANONIMA SD AICURATIONS DiI 
TORINO, Via Arcivescovado, Turi 

MILANO, 


COMPAGNIA Di ASSICURAZIONE DI 
COMPAGNIA DiI eee ogg ct eg DELL'AGRICOL- 


blica, crane. 


PREVIDENTE, 


7 Via Lauro, Milan 


ome 





COMPAGNIE RIUNITE DI ASSICURAZIONE, 3 Via 


DANUBIO, Rome, Largo Goldoni, 44 
Genoa 
FIUME, 4 Via del Pesce, Trieste 
172 Via Nazionale, R 
ITALIANA gy & 


Mila 
ITALIANO DI 


ISTITUTO NAZIONALE ASSICURAZION! CONTRO 
GL'INFORTUNI SUL LAVORO, 144 Via IV Novem- 


5 Via Cusani, 
ITALIANA, 


LA FONDIARIA INFORTUNI, 6 Piazza della Repub- 


PACE, 5 Piazza Cavour, Milan. 
ie PRESERVATRICE, 70 Via della Frezza, Rome 
IDE 37 Via San Vittore, Milan 
tA TRINACRIA, 6 Via F. Agnini, Catania 
LA VITTORIA, 3 Piazza Santa Babila, Milan 
LE ASSICURAZIONI D'ITALIA, 


TURA, 4 Via dei Giardini, M Rome 

COMPAGNIA — or ASSICURAZIONI, LEVANTE, 2 Via Balbi, Genoa 

2a Via Caffaro, Gen LIGURIA, 2a Via Caffaro, Genoa 
COMPAGNIA “FIRRENA, 101 Piazza San Bernardo, L'ITALICA, 2 Via San Sempliciano, Milan 


L'UNIONE, 9 Piazza della Vittoria, Genoa 


eve ADRIATICO, Via Lazzaretto Vecchio 8, 
rie: 
LLOYD Senet 1 Via G. Serbelloni, Milan 
ANCO 9 Via Roma, Genoa 
, 11 Via della Mercede, Rome 


— ASSICURATRICE COTONI, 26 Via Durini, 


RIUNIONE ADRIATICA Di SICURTA, Milan and 
rieste 

SAVOIA, 9? Via Larga, 

SICURTA FRA ARMATORI. SSOCIETA PER AZIONI, 
2 Via di Donota, Trieste 

SOCIETA ASSICURATRICE INDUSTRIALE, 54 Galleria 


San Federico, Turin 
SOCIETA ASSICURAZIONI RISCHI AUTOMOBILI- 
STICI, 14 Via Po, Rome 

peng =e Di ASSICURAZIONE, 4 Via 
SOCIETA’ DI “ASSICURAZIONI gia et MARIT- 
TIMA NAZIONALE, Via Santa Sabina 2, Genoa 
SOCIETA MUTUA DI ASSICURAZIONE FRA ESER- 
CENTI a ELETTRICHE ED AFFINI, 14a Via 


Moscova, Mila 
a NAVALE & D'ASSICURAZIONI, 2 Via San 


Gen 
SOCIETA "REALE MUTUA DI ASSICURAZIONI, 11 Via 
Corte d'Appello, Turin 
UNIONE "MEDITERRANEA Di SICURTA, 2 Piazza 
della Vittoria, Gen 
UNIONE SUBALPINA Di ASSICURAZIONI, 22 Via 
Alfieri, Turin 


RISCHI "DIVERS!, 7 Via 
PREVIDENZA, 37 Corso 


10 Piazza Scuole 


Milan 
Fatebene- 


Genoa, 


14 Via 


14 Via San Basilio, 
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A JOURNEY ABOARD AIR FRANCE’S DE LUXE AIRCRAFT 


isan incomparable pleasure 


OU, as an expert, an aviation specialist, can judge better than all others the scope of the efforts 
which Air France has made during the past year to improve the comfort of its passengers. 
But do you know that you can today cross the Atlantic in the intimacy of a real cabin, furnished 
with a single or double bed, with bedstead, mattress, sheets, blankets and pillows ? By day this 
comfortable bed-room is transformed into an elegant sitting room with deep comfortable arm-chairs. 


Passengers on these aircraft can make use of two small drawing rooms, decorated in fine woods, where 


they can relax or play bridge. 


At meal-times the atmosphere becomes that of a great Parisian restaurant. The exquisite menus, 
always accompanied by fine wines and vintage champagne, are celebrated throughout the world. 


The skill of its pilots, the composition of its fleet and the extent of its network are Air France’s best 
arguments. They have made its luxury aircraft France’s able ambassadors to all parts of the world. 


AIR FRANCE 


ALL TRAVEL AGENCIES AND AIR FRANCE OFFICES 


YVAL P. 602 
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MAN’°S CONQUEST OF THE AIk | 





ana’s Flying Boat 








Of the many ways by which men have tried to fly, here is one of the 
strangest. It involved pumping all the air out of four copper globes 
attached to a boatlike car. This aerial chariot was designed by Fran- 
cisco Lana in Italy about 1670. 

What Lana didn’t know was the actual pressure and density of air, 
or he might have seen his error. Both of these were determined two 
years later. Even so, the idea still attracted attention nearly 200 years 


Another reason why most 
operators specify 

















afterwards. In fact, a Frenchman, Marey Monge, actually built a 
machine from Lana's plans and tried vainly to fly it in 1843. 

We may smile at Lana’s flying boat now, but it was out of such trial 
and error that man finally flew. Today ESSO research, which has 
played an important part in the development of superior aviation 
petroleum products since the start of powered flight, is continuing 
to seek new and better ways to help men fly. 


INTERNATIONAL AVIATION PETROLEUM SERVICE 





